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FRIDAY, MAY 4, 1883. 


THE PROPOSED MEETING OF THE BRIT- 
ISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE IN CANADA. 

Tur British association has not yet ventured 
to hold its meetings in any part of the empire 
beyond the limits of the British Islands. It 
has, however, so far crossed the sea as several 
times to hold meetings in Ireland ; and its sis- 
ter-association of France has set it an example 
by holding a meeting in Algeria. The idea 
of such extension of its geographical range is 
not. altogether new. Projects of an interna- 
tional meeting have at various times been dis- 
cussed, both in Britain and the United States ; 
and it is understood that the present governor- 
general of Canada, who has shown much interest 
in the scientific progress of the new dominion, 
has had correspondence with leading men of 
science in England, with the view of either 
bringing the association to Canada, or securing 
a representative delegation to meet with the 
recently established Royal society of Canada. 

The project of a visit to Canada only as- 
sumed definite form at the meeting last sum- 
mer in Southampton. 
we believe by Capt. Bedford Pym, in the 
general committee, that the association should 
meet in Canada in 1883. ‘This was lost ona 
division; but it was understood by the pro- 
moters of the scheme that the unfavorable re- 
sult was in part due to the fact that they were 
unable to produce a definite invitation from 
any Canadian city. After the decision to meet 
in Southport in 1883, they therefore felt at 
liberty to propose that the meeting of 1884 
should be held in the city of Montreal; and 
this was carried. ‘Unfortunately, however, 
there was no official communication of this 
resolution till after the close of the meeting of 
the American association in Montreal: other- 
wise some steps might have been taken toward 
a combined gathering in 1884. 

As soon as the resolution of the association 
was definitely known in Montreal, a move- 
ment was made to respond in a fitting manner. 
After. a preliminary mecting called by the 
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A motion was proposed, 
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president of the board of trade, and at which 
there were representatives of the McGill uni- 
versity and of the Natural history society of 
Montreal, the mayor was requested to call a 
public meeting, which was large, influential, 
and enthusiastic, and which passed resolutions 
pledging the city to do all in its power to make 
the meeting successful ; appointing, at the same 
time, a large committee of leading citizens to 
carry these resolutions into effect. 

In so far as accommodations for the meet- 
ing is concerned, and funds for its expenses, 
there can be no doubt that Montreal can en- 
tertain the association as well as any of the 
British cities in which it ordinarily meets ; and 
its geographical position and facilities for ac- 
cess, and for communication with all parts of 
Canada, the northern states, and the west, 
present many attractions ; while there is reason 
to hope that a meeting of the British associa- 
tion in Montreal would be attended not only 
by all interested in science in Canada, but by 
large numbers of the scientific workers of the 
United States. The experience acquired last 
year in entertaining the American association 
will also afford very valuable guidance. It 
was felt, however, that the real difficulty lay 
in the transportation across the ocean of so 
large a body as the British association, or even 
of that scientific nucleus of it which constitutes 
its essential part. The matter was therefore 
brought under the notice of the dominion govy- 
ernment with the view of securing aid toward 
the passage across the Atlantic; and it is un- 
derstood that a grant will be made sufficiently 
large to insure free passages to the officers of 
the society, and some of its more important 
members, who will also be the guests of the 
city, and reduced rates in favor of all the mem- 
bers who may be able to attend. Letters and 
printed circulars, giving information as to these 
points, have béen sent to Sir Alexander Galt, 
the high commissioner of the dominion in Lon- 
don, and to Professor Bonney, the secretary of 
the association. Irom one of these, signed 
by the chairman of the local committee, and by 
Dr. Iunt,.as chairman of the committee of 
invitation, the following extracts are taken :— 
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‘The city of Montreal, which has a population of 
about 150,000 souls, has twice entertained the Ameri- 
can association for the advancement of science, —for 
the second time, in August, 1882, when an attendance 
of more than nine hundred members and associates 
was. registered, —and the association, with its nine 
sections, found ample accommodation in the build- 
ings of McGill university. ... We have assurance that 
the government of the Dominion of Canada will make 
a liberal grant of moncy to defray the expenses of 
members of the British association in crossing the 
ocean, and that the various railroad and steamboat 
lines in Canada and in the United States will offer 
most liberal arrangements to our guests. The Grand 
Trunk railway will arrange for an excursion of mem- 
bers of the association to the Great Lakes and Chicago; 
while the Canadian Pacific railroad will give an ex- 
cursion to the provinces of the north-west, as far as 
the Rocky Mountains. The city of Montreal, from 
its climate, its geographical position, and its ways of 
communication, offers many attractions alike to the 
traveller and the student. The large and important 
collections of the geological survey of Canada, gath- 
ered during the past forty years, are in the museum 
at Ottawa; and these, together with extensive collec- 
tions contained in the museum of the Natural history 
society of Montreal, and in that of McGill university, 
furnish ample materials for the study of the natural 
history of Canada... . 

‘‘Members of the British association, in coming to 
Canada, may be assured of a most cordial welcome 
and generous hospitality, not only from the citizens 
of Montreal, where every facility will be furnished 
for their meeting, but from the people throughout 
the country. It is hoped by the invitation commit- 
tee that these assurances, and the above statement 
of the advantages and facilities offered them, may 
secure a large attendance of the members of the Brit- 
ish association at Montrea} in 1884.” 


It is well known that considerable opposition 
has existed in England to the project of meet- 
ing in Montreal; and it is natural that many 
of the life-members and associates who can- 
not visit Canada should view it with disfavor : 
but it is believed that the leading members of 
the association are of a different opinion, and 
that the hearty action of the city of Montreal 
and the dominion government will do much to 
disarm such opposition as may manifest itself 
next summer at Southport, where the final de- 
cision must be made. | 

It is to be observed, that in the present year 
the meeting of the American association, at 
Minneapolis, is early (Aug. 17); while that 
of the British association, at Southport, which 
is, besides, in the immediate vicinity of Liver- 
pool, is unusually late (Sept. 19). This will 
allow members of the American association to 
attend both meetings; and it is stated that 
the retiring president of the American associa- 
tion, and possibly others of its members, may 
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avail themselves of this privilege. This may 
possibly permit arrangements to be made which 
might substantially unite the meetings of the 
two associations in 1884, and so prepare for 
an international meeting in the future. If the 
meeting of the American association for 1884 
can be fixed for some north-eastern city, suf- 
ficiently near to Montreal, and can be timed 
so as to occur a week before or after that of 
the British association, there can be no doubt 
that a great number of the members of the 
latter body would take advantage of the op- 
portunity to enjoy the companionship of their 
American confréres ; while, on the other hand, 
many of these would gladly spend a few days 
at the meeting of the British association. In 
this way it would seem that a greater benefit 
to science might result than even from an inter- 
national meeting. There would be time for 
the complete transaction of the business of 
both associations. Neither would suffer, either 
pecuniarily or in the value of its proceedings ; 
and there would be the best possible oppor- 
tunity for interchange of ideas between the 
scientific men of the United States, Great 
Britain, and Canada. Nor is it unlikely that 
some scientific workers from the continent of 
Europe and elsewhere may be attracted by a 
combination so unusual. It may thus be hoped 
that the proposed meeting of the British asso- 
ciation in Canada may not only be one of the 
most successful that this mother of associa- 
tions has held, but may inaugurate an epoch 
of renewed activity and progress in the widely- 
spread scientific work of the two great associa- 
tions of the English-speaking race. 


MODEL OF THE GIANT OCTOPUS OF 
THE WEST COAST OF AMERICA. 


Wuite working on the models of the large 
Newfoundland squid (Architeuthis princeps) 
for the Yale and Harvard museums, it was 
proposed that I should also model the large 
Octopus of the west coast of America. Noth- 
ing was done upon it, however, until the past 
winter, while preparations were making by 
the U.S. fish-commission for the International 
fishery exhibition in London. For this exhi- 
bition, Mr. William Palmer, one of the model- 
lers of the National museum in Washington, 
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was sent to New Haven to make a copy of the The original description of Octopus puncta- 
Architeuthis model; and, while this was in tus by Gabb, in the proceedings of the Cali- 
progress, plans for the Octopus were often fornia academy of sciences for 1862, is from 
discussed, and finally arrangements were made a small specimen preserved in alcohol, and so 
for him to remain in New Haven, to assist in was of little use; and there appears to have 
making an Octopus model and a paper cast been no good description published since, 
for the fishery exhibition. though there have been numerous notices of 
As neither of us had seen the animal alive, the capture of specimens of large size. 
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MODEL OF THE GIANT OCTOPUS HANGING IN THE WORKSHOP OF THE YALE MUSEUM. 


nor could make a trip to California for the On all anatomical points we depended chiefly 
purpose, the model had to be copied chiefly on Professor Verrill’s knowledge of the ce- 
from specimens preserved in alcohol, and re- phalopods. In the color, size, and position of 
stored according to the best information we the body, we were aided by descriptions and 
could get as to its appearance when living. sketches by Messrs. W. H. Dalland A. Agassiz, 
The largest specimens we could get were badly who had seen it alive. Iwas also guided by 
shrunken by the alcohol; and one of moderate my knowledge of Octopus Bairdii, the small 
size, with arms about three feet long, was species of the east coast, which I had several 
selected ; and from this most of the details of times seen alive. 

the model were enlarged four times. The position of the middle part of the body 
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is that often taken by Octopus Bairdii when 
resting on the bottom after swimming, with 
the head raised, and the body supported on 
the thickest part of the arms. The ends 
of the arms are curved irregularly, as they 
might be in an animal just starting to crawl. 

_ The highest point of the body is twenty-two 
inches above the lowest suckers. The arms 
spread over a circle eighteen feet in diameter, 
and the connecting membrane between the 
lateral arms extends three feet from the mouth. 
The longest arms, those of the second pair, 
are made as long as the largest measurements 
from life (sixteen feet) ; ‘and the shortest, the 
fourth pair, thirteen feet. The third arm on 


the right side is shorter than the others, and 


hectocotylized in the male, and is so made in 
the model. All the arms are four inches in 
diameter at the thickest part. The body is 
made proportionally smaller than in small 
specimens. The warts on the head are copied 
from one of the largest specimens examined, 
the others showing only two pairs over the 
eyes. ‘The membranes between the arms have 
been made much as they are in alcohol, but 
somewhat wider and more distinct along the 
sides of the arms. The largest suckers are 
two and a quarter inches in diameter, and de- 
crease in size from the thickest part of the 
arm toward the tip, and toward the mouth. 
For convenience in making and moving the 
model, the arms are made removable at a dis- 


tance of three feet from the mouth, just be- — 


yond the edge of the widest membrane. 

The upper side of the middle part of the 
model, including the head and body, was mod- 
elled in clay, and a mould made from it in 
plaster. This was then. turned over, and the 
mouth and under sides of the bases of the 
arms modelled in it. The arms are so much 
alike that it was’ only necessary to model the 
bases of two of them,—one right and one 
left ; and from these a plaster mould was taken 
in which the casts of the bases of all the arms 
were made. This mould stands against the 
table at the left in the engraving. The ends 
of the arms were modelled in a similar way, 
the back being first finished, and a «plaster 
mould made, which was turned over, and the 
under side modelled upon it. For modelling 
the tops of the suckers, a set of stamps was 
made. A set of suckers of the desired sizes 
was modelled in clay on a turntable, and plas- 
ter casts made of the tops of them, and these 
used to stamp the tops of the rest of the 
suckers, which were trimmed round with_a 
knife, and attached to the arm with soft clay, 
ufter which, the narrow membranes connect- 
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ing the larger suckers were modelled between 
them. 

When the moulds were dry, the paper casts 
were made in them by methods which had been 
used by Mr. Palmer for models of large fishes 
and cetacea. The moulds having been greased, 
paper soaked with paste was laid in it, and 
pressed and rubbed with the hands until it 
fitted close to the surface of the mould, and the 
edgés of the pieces of paper adhered. together. 


When the first layer of paper was nearly dry, 


another was pasted over it ; and, if the strength 
of the model required it, other layers were 
added. ‘The thin membranes between the arms 
were strengthened by wire netting between the 
two layers of paper, the meshes being filled 
with whiting mixed with glue. On the surfaces 
of the suckers, paper pulp was put in the 
mould before the paper was pasted in. 

After drying several days, the casts were 
taken from the moulds, the edges trimmed, and 
the pieces fastened together with glue. The 
broken places in the casts were mended with 
paper pulp, the joints covered over with the 
same material, and, when dry, the surface was 
smoothed with sandpaper, and varnished with 
The siphon was made separately, and 
afterward attached to the body. The mouth 
was made of plaster, showing the jaws closed. 
The eyes are of glass, like ordinary birds’-eyes, 
painted and silvered according to the best evi- 
dence we could get as to their color. 

The color of Octopus punctatus seems to 
differ greatly, according to its moods and sur- 
roundings. It is commonly described as light 
orange or yellow with reddish-brown spots. 
At other times it appears to be bright orange 
and crimson, with dark-brown blotches on the 
back. The model was first painted light gray, 
on which the other:colors were thrown from a 
brush in fine spots. The orange spots are 
scattered over the whole surface, and more 
thickly in patches along the back and sides of 
Crimson spots are distributed in 
the same way; and over both, dark-brown 
spots are thinly scattered. The faces of the 
suckers are yellowish white without spots. 

‘The model weighs about seventy pounds, 
and is stiff and strong enough for ordinary 
handling, and only liable to be broken by a 
fall or sudden blow. It is intended to be hung 
in a horizontal position, as in the engraving, 
but high enough for the under side to be seen, 
as well as the upper. It hangs by eight wires 
attached to rings near the joints in the arms, 
and connected together above so that it can he 
hung from a single hook. 

The engraving shows the model hanging in 
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the workshop at the Yale museum. The pillars 
between which it hangs are fourteen feet high. 
On the floor, in the back part of the room, is 
the mould of the body, and bases of the arms. 
At the left, against the table, is the mould for 
the under sides of the bases of the arms, and 
at the right, on the floor, one of the arm- 
moulds, with the two parts fitted together. 

J. H. Emerton. 


HORSE-TROTTING FROM A MATHE- 
MATICAL STAND-POINT. 


In the April number of the American journal 
of science is a very interesting article by Wil- 
liam H. Brewer, on The evolu- 

tion of the American trotting- 
horse. He remarks, ‘* The 
formation of this new breed,”’’ 
for such he considers it, ‘‘is 
so recent, the development of 
a special quality has been so 
marked, there is such an abun- 
dant literature pertaining to 
its history, the system 
of sporting rec- 
ords is 
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ABSCISSAS REPRESENT DATES; ORDINATES, THE BEST RECORD OF MILE HEATS. 


carefully planned and comprehensively con- 
ducted, and withal has become so extensive, 
that we have the data for a reasonably accu- 
rate determination of the influences at work 
which led to this new breed being made, the 
materials of which it is made, and the rate of 
progress of the special evolution.’’ Towards 
the end of the paper are given some tables, 
which are copied in part beyond. The writer 
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concludes by hoping that some one will plot 
the curves which naturally suggest themselves, 
and determine ‘‘ how fast horses will ulti- 
mately trot, and when this maximum will be 
reached.’’ 


I.— Best record of mile heats up to the present 


time. 
Date. Record. : Date. Record. | Date. Record. 
1818 | 3.00 1852 | 2.296 | 1871 | 2.17 
1824 | 2.40 1853 | 2.253 | 1872 | 2.16% 
‘< 2.34 | 1856 | 2.245 | 1874 | 2.14 
1830 | 2.32 1859 | 2.19% || 1878 | 2.134 
1834 | 2.314 || 1865 | 2.181 || 1879 | 92,198 
1843 | 2,28 1866 | 2.18 1880 | 92.10% 
1844 | 2.963 || 1867 : 2.174 || 1881 | 2.104 


Looking at the rapidly diminishing numbers 
of the ‘ record’ columns of table I., one cannot 
but ask, When will this diminution cease? When 
will the fastest time attainable be reached? 
Plotting records as ordinates, and dates as 
abscissas, one would naturally expect the first 


differential to diminish in value, and that 


dy 
> dx a 
the curve would be asymptotic to the axis of a: 
or, in other words, we should expect, as time 
went on, that the speed of the horse would not 
improve so rapidly as it did at first, and 
that after a while the improvement 


S a vould be so slow that we might 
Sk ae consider that we had prac- 


tically reached the 


1870 1880 1890 1900 1910 


But we find, with the exception of the first, 
that all the points lie very nearly on a curve 
which is convex upwards: in other words, that 
the rate of improvement of the record ts increas- 
ing instead of diminishing, and that it will 
cross the two-minute line about the year 1901. 

It is very evident that this state of things 
cannot go on indefinitely : otherwise we should 
in course of time have a horse trot a mile in no 
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time at all. So that our curve must sooner or 
later become a straight line, and ultimately 
concave upwards. Drawing 
which shall agree as nearly as possible with 
our observations, we shall find from it, that the 
speed of the trotting-horse is increasing at a 
nearly uniform rate of 4% seconds in ten years ; 
so that, on this supposition, it would cross the 
two-minute line in 1907, and the one-minute 
line in 2045. It is highly probable that the 
curve will have become concave before the 
latter period ; but it does not seem too rash to 
predict that a horse will be born before 1907 
that can trot a mile in two minutes. 


IT. — Total number of horses capable of trotting 
in 2.30 or better. 


Date. No. Date. No. Date. No. 
1843 1 1859 32 1871 233 
1844 2 1860 40 1872 S25 
- - 1861 48 1873 376 
1849 7 1862 54. 1874 506 
_ ~ 1863 5Y 1875 - 
1852 10 1864 66 1876 794 
1853 14 1865 84. 1877 8386 
1854. 16 1866 101 1878 1,025 
1855 19 1867 124 1879 1,142 
1856 24 1868 146 1880 1,210 
1857 26 1869 171 1881 1,582 
1858 © 30 1870 194 1882 1,684 


Table II. shows the enormous rate of in- 
crease of this new breed of animals, amount- 
ing to about twenty per cent a year. Treating 
the observations by the logarithmic method, 
we find, that, since 1864, the increase may, 
with a reasonable degree of accuracy, be repre- 
sented by the formula y=.0016 a*, where y 
represents the number of horses, and « the 
number of years since 1850. ‘Thus, for 1882, 
we have y=.0016 x 324=1678. Applying this 
formula, we find, that, if the present rate of 
breeding is continued, the trotting-horses of 
America in 1900, that can travel a mile in 2.30 
or better, will number not far from 10,000. 

Wa. H. Pickrerinc. 


THE ORIGIN OF CROSS-VALLEYS.' 


If. 


RETURNING now to Virginia and Pennsylva- 
nia, we have to consider not only why the 
rivers there cross the mountains, but also why 
they flow to the south-east instead of to the 
north-west. ‘Taking the last question first, we 
are forced to suppose that the north-westerly 


1 Concluded from No. 12. 
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slope, which must have existed at least up to 
the end of the carboniferous, was then or soon 
after reversed in the slow writhing of the sur- 
face. This is demanded by the lay of the land, 
and by the now small area of what must have 
been, in paleozoic time, a large crystalline land- 
mass. The slope being changed early in the 
growth of the folds, or before their beginning, 
the streams tried to make their way to the 
eastward; and the Hudson, Delaware, Sus- 
quehanna, Potomac, and James are the de- 
scendants of those that succeeded. Their 
rectangular courses, alternately longitudinal 
and transverse, bear witness to their defeats 
and victories. Lakes must have been numer- 
ous here once, though they are now all drained. 
It is known that rivers often chose cross-faults 
of small throw as points of attack in cutting 
their way through the growing ridges; and it 
is very probable that they made use of pre-ex- 
istent valleys when they advanced over the 
old sinking land. 

In consideri ing the applicability of backward- 
cutting lateral streams to the production of 
our cross-valleys, we should test the past by 
the present, and examine such ridges as Kitta- 
tinny or Bald Eagle mountains in Pennsylvania, 
or Clinch mountain in Tennessee, rising be- 
tween parallel longitudinal valleys, to see if 
they show embryonic cross-valleys in the more 
advanced stages of development. ‘They do 
not. The continuity of their crest-line is most 
characteristic and remarkable: it very rarely 
departs from its line of almost uniform height. 
The exceptions are, first, the finished water- 
gaps, or transverse valleys, whose origin is in 
discussion; second, the occasional wind-gaps, 
or notches, which sometimes cut the ridge a 
third or half way to its base, and which are, 
we believe, always determined by small trans- 
verse faults; third, the less conspicuous serra- 
tions of small value. It is difficult to assign 
any reason why lateral streams should not now, 
as well as in former times, show us the later 
stages of breaking down the ridge on which 
they rise; and yet these almost-formed cross- 
valleys between adjoining longitudinal valleys 
are practically unknown in our Appalachian 
topography. ‘The reason of their absence can 
hardly be, that there are now enough completed 
water-gaps for all practical purposes, and hence 
the lateral streams stop making any more; for 
this would imply a consciousness of the end 
that plays no part in geological operations, 
and we are therefore constrained to think that 
Léwl’s explanation cannot apply to the Ap- 
palachians in any general way. 

But it has a certain limited ey aneation in 
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the making of ‘ coves,’ as may be perccived 
by the following considerations. The backward- 
cutting of a lateral stream can form a water-gap 
only where the longitudinal valley into which 
the lateral stream flows is decidedly lower than 
the longitudinal valley on the other side of the 
dividing-ridge ; for, if there is no such differ- 
ence of level, the pass through the ridge be- 
tween the two will be eroded more and more 
slowly as it is lowered, and finally it will remain 
at practically a constant altitude above the 
valleys on either side. It can never form a 
drainage channel joining them: but, if the 
longitudinal valleys are of. different heights, 
the result as described by Léwl may be pro- 
duced ; or, if a broad plateau-fold is bordered 
by a deep valley, its lateral streams may finally 
head up in coves or circular valleys, like those 
south of the west branch of the Susquehanna, 
and at many other points in the Appalachians. 
The geological map of Pennsylvania (1858) 
shows these admirably. 

Now it may be asked, Are not the upper 
valleys of the Susquehanna, and of the other 
rivers that break through the Blue mountain, 
merely large examples of ‘coves’? ‘There are 
two objections to this explanation. First, 
what became of the head waters of these riv- 
ers before they had a south-easterly outlet? It 
seems most probable, that the many pre-exist- 
ent streams in each river-basin concentrated 
their waters in a single channel of overflow, 
and that this one channel survives, —-a fine 
example of natural selection. Second, how 
does it happen — notably in the case of the 
Susquehanna just above Harrisburg — that 
several deep water-gaps have been formed one 
behind the other? Such an arrangement might 
naturally result if the valley were antecedent ; 
but it is difficult to account for if the several 
gaps result from the backward crosion of acci- 
dental lateral streams. 

Lowi thinks that faults are greater obstacles 
to rivers than folds. He says, that even if 
river erosion could, under certain favorable con- 
ditions, keep pace with mountain folding, it 
does not follow that it could control a fault: 
for that would imply that the fault was formed 
eradually, and that its throw increased at a 
constant though imperceptible rate; and this 
he considers entirely unwarranted (408). It 
is certainly a difficult matter to understand the 
mechanics of such faults; and yet our ideas 
concerning them must conform to the facts as 
they occur in nature. In spite, therefore, of 
a natural preference for an active growth of 
faults, we are compelled, when we see streams 
running across them from the downthrow to the 
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upthrow side, to accord them a slow growth. 
Tennessee shows many examples of this para- 
doxical nature ; and some of the faults thus dis- 
regarded, or, we might say, corrected, have a 
throw of several thousand feet. On the other 
hand, it cannot be denied that many faults have 
had a controlling influence on stream-courses ; 
and we must therefore admit here, as above, 
the possibility of valley-cutting being stronger 
or weaker than orographic movements. The 
variety that is to be seen in the physical fea- 
tures of the earth, and that is consequently to 
be looked for in the conditions which ceter- 
mined them, is so great that it demands almost 
equal variety in the theories for their explana- 
tion. W. M. Davis. 
Cambridge, Jan. 12, 1888. 


THE ORIGIN, AFTER BIRTH, OF ASPI- 
RATION OF THE THORAX. 


Tuk negative pressure in the pleural cavities, which 
plays such an important part in the respiratory mech- 
anism of the adult mammal, and also exerts a marked 
influence upon the flow of blood and lymph, is known 
not to exist in unborn or stillborn mammals which 
have never breathed. It has hitherto been assumed, 
however, that it was established with the first in- 
spiration; and all theories as to its mode of produc- 
tion have been controlled by this belief. Hermann, in 
an interesting paper (Pflig. archiv, xxx. 276), shows 
that this assumption is incorrect. In infants which 
have lived and breathed after birth for periods of from 
one hour to eight days, there is found on experi- 
ment to be no negative pressure in the pleural cavity 
when the chest-walls are in their death position. 
This fact leads, necessarily, to important results in 
regard to the respiration of young mammals. Their 
lungs in expiration can contain hardly any of what 
in the adult is known as ‘residual’ air: they con- 
tain still some air imprisoned in the air-cells, and 
causing them to float in water. But this ‘minimal’ 
air is practically no more than what remains in a 
piece of adult lung squeezed between thumb and fin- 
ger, Except this minute quantity, there is in the 
new-born mammal no stationary air. At each in- 
spiration, air direct from outside enters the alveoli 
of the lungs; and, at each expiration, air from the 
alveoli is expelled, leaving the lungs practically empty. 
Hence the renewal of the air in the lungs is much 
more efficient than in adults. The high percentage 
of oxygen which the alveolar air must contain is 
probably correlated with the more active oxidations 
known to occur in the young animal. The question 
naturally arises, What is the object of the residual 
air in the lungs, and the negative pressure in the 
thorax, which we find established later? Hermann 
suggests three possible objects: 1°. Aspiration on the 
veins, promoting bloodflow to the heart; 2°. More 
uniform composition of air in the alveoli [and, we 
may add, more uniform temperature]; 3°. The pres- 
ence of a certain store of air in the lungs in the case 
of a temporary stoppage of the breathing-movements. 
It remains to be seen at what age and rate the nega- 
tive pressure in the thorax is developed. It is obvi- 
ously brought about by a more rapid growth of the 
thorax than of the lungs. H. NEWELL MARTIN. 
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PLANT-LIFE, PAST AND PRESENT. 


Tue opening lecture of the second course of 
‘Saturday lectures,’ delivered at the National mu- 
seum in Washington, was by Mr. Lester F. Ward, 
assistant geologist U.S. geological survey, and honor- 
ary curator of fossil plants to the museum; the sub- 
ject being ‘ Plant-life of the globe, past and present.’ 

The object of the lecture was to give some account 
of the progress which has taken place toward the 
adoption of a truly natural system of botanical 
classification. After describing and comparing the 
methods of Linné, of A. L. de Jussieu, of Adrien 
de Jussieu, and of modern botanists, the lecturer 
pointed out the objections which may be made to all 
of these, and then presented the outline of a system 
which aimed to exclude the objectionable features, 
and to accord with the results of the latest discoveries 
in structural botany, and especially with the teach- 
ings of paleontology, which he claimed to have been 
too much ignored by botanists. The proposed sys- 
tem was as follows: — 


( Cellular. 
Cryptogams.< Filices. 
( Yilicineae 
| Rhizocarpeae. 
Vascular. ¢ 
Equisetineae. 
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(Gymnosperms. | Coniferae. 
Gnetaceae. 
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Monocotyledons. 
veers } Apctalae. 
Dicotyledons. Polypetalace. 
Gamopetalae. 
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type which have been found fossil at each geological 
horizon, and also the most reliable estimates that 
could be obtained of the number living at the present 
time in all parts of the world. It also showed the 
percentage that each type formed of the total known 
flora of each epoch. We give below a condensed 
view of this chart, which is all we have space to 
present. 

Relative to this table, it should be explained, — 

1. That the figures given for the living gymno- 
sperms and dicotyledons are, in round numbers, 
those of Messrs. Bentham and Hooker, as stated for 
each genus and order in the ‘Genera plantarum,’ 
and which are here compiled, perhaps for the first 
time. 

2. That the number of fossil species were collated 
from a great number of sources; Schimper’s ‘ Traité 
de paléontologie végétale’ being the basis, supple- 
mented by data from all the more recent publications 
which were accessible, and bysome unpublished data. 
Absolute completeness, however, was not claimed, but 
only such substantial accuracy as was deemed suffi- 
cient for the purposes of the lecture. 

3. That under ‘tertiary time’ are included all the 
beds from the quaternary to the middle cretaceous; 
the latter being represented in this country by the 
Dakota group, and in Europe by the cenomanian. 
This is done because it is at the last-named horizon 
that the dicotyledons first appear, and because they ap- 
pear here in such extraordinary profusion. Marquis 
Saporta has also made the vegetable tertiary to begin 
at this point. 

The facts. embodied in this table were further 
graphically illustrated by two diagrams, prepared by 
Ensign E. kk. Hayden, U.S.N. The first of these 
showed, by means of accurately plotted curves and 


Number of known species of fossil and living plants. 
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The claims of this scheme as the nearest approach 
yet made to the system of nature were supported, 
for the most part, on paleontological grounds. To 
do this, an elaborate chart was presented, giving the 
geological history of each of the principal types of 
vegetation. This was in the form of a tabular 
exhibit of the number of species belonging to each 


colored areas, the development of each type of vegeta- 
tion through the several ascending strata, the breadth 
of the areas at any epoch representing the promi- 
nence of the several types relatively to the entire 
flora of that epoch. The other diagram consisted of 


1 7.e monde des plantes avant l’apparition de homme, p. 160. 
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a series of independent figures, designed to show the 
degree of development attained by each type at any 
epoch relatively to other epochs. 

These charts and diagrams were thoroughly dis- 
cussed; and the lecture closed with a few remarks on 
the genealogy of plants, illustrated by an arborescent 
figure showing one of the possible ways in which the 
present forms of plant-life may have been derived. 
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LETTERS TO THE EDITOR. 


| Correspondents are requested to be as brief as possible. The 
writer’s name is in all cases required as proof of good faith. | 


Intelligence of the crow. 


JAPAN is the birds’ paradise, as fire-arms cannot 
be carried except by special permit. Though their 
punishment of criminals is sometimes extremely cruel, 
to shoot birds for sport or for scientific purposes 
would never enter the heads of this kind-hearted 
people. J noticed, in many parts of the country, 
that the crow felt a sense of security, meeting man 
boldly, conscious that he is a benefactor—and ac- 
knowledged as such—by killing injurious grubs, 
even though he collect a few grains of corn in the 
operation. He scorns to fly at your approach, and 
fears not a stick pointed at him, which he never 
takes fora gun. He is as familiar in Japan as he is 
shy in America and Europe. 

Another instance of this bird’s intelligence came 
under my observation as I was walking among the 
crumbling arches of Caracalla’s baths in Rome, in 
April, 1832. When near the walls, a stone nearly as 
large as my fist fell at my feet. Jearing a recurrence 
of what I supposed was an accident of perishing 
masonry, our party went farther toward the centre of 
the area. A second and a third fell near us; and, 
looking up, I saw some crows circling above our 
heads, one of which dropped a fourth from his claws. 
It seems that we had been strolling too near their 
nests in the walls; and they took this method to drive 
us away, —a very effectual one, as a stone of that 
size, falling from the height of sixty feet, was an 
exceedingly dangerous missile, and perhaps only pre- 
vented from being fatal by the failure of the bird to 
make allowance for the impetus given by its own 
motion. The aim was accurate, and the discharge 
right overhead; but, as both we and the bird were 
moving, it fortunately missed its mark. 

SAMUEL KNEELAND. 


Paleolithic man in Ohio. 


In Scrence of April 18, p. 271, Professor Wright 
remarks that ‘‘ no paleolithic implements have as yet 
been found [in Ohio], but they may be confidently 
looked for.’’ It has seemed to me possible, from my 
own studies of the remains of paleolithic man in the 
valley of the Delaware River, that traces of his pres- 
ence may only be found in those river-valleys which 
lead directly to the Atlantic coast, and that paleolithic 
man was essentially a coast-ranger, and not a dweller 
in the interior of the continent. If we associate these 
early people with the seal and walrus rather than with 
the reindeer, and consider them essentially hunters of 
these amphibious mammals rather than of the latter, 
itis notincredible. [submit that they did not wander 
so far inland as Ohio, nor even so far as the eastern 
slope of the Alleghanies; and we need not be sur- 
prised if paleolithic implements, concerning which 
there can be no doubt whatever, — for recent Indians 
made and used stone implements that are ‘ paleo- 
lithic’ in character, — are not found in Ohio, or even 
in Pennsylvania west of the valley of the Susque- 
hanna River. 
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Unquestionable evidences of paleolithic man in 
America have been found in the valleys of the Con- 
necticut, Delaware, and Susquehanna Rivers, and 
probable traces of the same people in the valleys of 
the Hudson, Potomac, and James Rivers. This is an. 
extensive range of territory, and one not too limited 
as the probable area occupied by a primitive people. 

If we could accept without qualification the asser- 
tion occasionally made, that America’s earliest race 
was pre-glacial, the difficulties that beset the study 
of paleolithic man would quickly vanish. I am dis- 
posed to believe it, upon theoretical grounds, but 
have met with no satisfactory demonstration that 
such was the case. In a recent lecture before the 
Franklin institute of Philadelphia, Prof. H. Carvill 
Lewis remarked, ‘‘ That man existed before the gla- 
cial epoch has been inferred from certain facts, but 
not satisfactorily proven.’’ 

Accepting the above conclusion, and coupling it 
with the assertion made by both Professors Wright 
and Lewis, that the melting of the great continental 
glacier occurred so recently as ten thousand years 
ago, we are compelled to crowd several momentous 
facts in American archeology into a comparatively 
brief space of time; and it becomes more probable 
that the fabricators of the implements found in post- 
glacial gravels came from some transatlantic conti- 
nental area, and had not wandered far inland when 
met by southern tribes, who drove them northward, 
exterminated or absorbed them. 

On the other hand, if the relationship of paleo- 
lithic man and the Eskimo is not problematical, and 
the latter is of American origin, then I submit that 
man was pre-glacial in America, was driven south- 
ward by the extension of the ice-sheet, and probably 
voluntarily retreated with it to more northern re- 
gions; and, if so, then in Ohio true paleolithic im- 
plements will surely be found, and evidences of man’s 
pre-glacial age will ultimately be found in the once- 
glaciated areas of our continent. 

Cuas. C. ABBOTT. 


The copper-bearing rocks of Lake Superior. 


Mr. Selwyn’s courteous reply in SCIENCE, No. 8, to 
my letter in No. 5, calls for only a few remarks from 
me. 

In his admission that I am right in asserting the 
existence of a great unconformity in the St. Croix 
region, between the basal sandstones of the Missis- 
Sippi valley and the copper-bearing rocks, he yields 
the principal point for which I contend. It seems 
very unreasonable to me to extend the term ‘ Cam- 
brian’ over this unconformity; but, in the absence 
of any fossil evidence, I am relatively indifferent on 
this point. I only insist on the complete distinctness 
of the copper-bearing strata from the lowest sand- 
stone of the Mississippi valley, and from the horizon- 
tal sandstone of the eastern end of the south shore 
of Lake Superior. Mr. Selwyn evidently does not 
appreciate that the St. Croix valley unconformity is 
not merely ‘locally very great.’ Our conclusions as 
to this unconformity are not based on any one local 
unconformable contact, but upon the fact, that, for a 
distance of over fifty miles in a north-westerly to 
south-easterly direction, the basal sandstone of the 
Mississippi valley lies horizontally athwart the courses 
of the tilted Keweenawan beds, overlying and bury- 
ing the western termination of these beds, which are 
here disposed in synclinal form. Nor is the St. Croix 
Falls locality, described in the third volume of the 
Geology of Wisconsin,,the only place in the St. Croix 
valley where the unconformity may be actually seen. 
Besides other places, it may be finely seen on Snake 
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and Kettle rivers, in Minnesota, where the Kewee- 
nawan beds are identical in all respects, even to the 
occurrence of interbedded porphyry- conglomerates 
and cupriferous amygdaloids, with those of Kewee- 
naw Point. 

As to the Animikie group, I have only to say, that 
I have not asserted its identity with the so-called 
Huronian rocks on the east shore of Lake Superior, 
spoken of by Mr. Selwyn, but merely its probable 
identity with the original Huronian of the north 
shore of Lake Huron, which neither I. nor Mr. Sel- 
wyn have seen, and its certain identity with the iron- 
bearing schists of the south shore of Lake Superior. 
The term ‘ Huronian’ has been so differently used by 
different members of the Canadian geological corps 
since the first establishment of the system, that much 
doubt must still remain as to whether there are two 
sets of schistose rocks north of Lake Superior, or 
not. This much, however, I regard as certain; viz., 
that the flat-lying Animikie rocks of Thunder Bay 
and northern Minnesota were once continuous with 
some of the folded schists lying north of them in 
northern Minnesota and Canada,—the Vermilion 
Lake iron-bearing schists, for instance, — although 
now separated from them by belts of gneiss and 
granite. The lithological differences between the 
Animikie rocks and the folded schists are often more 
apparent than real; while, in many respects, there is 
a very close lithological likeness. However, I do not 
expect, and indeed have no right to expect, acquies- 
cence in my novel position as to the Animikie rocks 
until the evidence I have collected has been pub- 
lished. Iam confident, that, with the evidence that 
[I now have, in his hands, Mr. Selwyn would at least 
think the matter worth looking into. 

With regard to the occurrence of volcanic ash in 
the Keweenaw series, [ must acknowledge at once, 
that, so far as field-experience goes, Mr. Selwyn is 
far better equipped than [to judge of such materials, 
and that, not having seen Michipicoton Island, I am 
bound to accept his statement. Iunderstood his first 
letter to indicate the occurrence of such ash in places 
which I had myself seen. Nevertheless, I bear in 
mind that a considerable school of English geologists 
has been long in the habit of calling almost any de- 
trital rocks, not distinctly quartzose and associated 
with eruptive rocks, volcanic ash, when very often, at 
least, they might be simply derived by water-action 
from these rocks. Possibly there is some misunder- 
standing in our use of the term. Most of the detrital 
rocks of the Keweenaw series are volcanic detrital 
matter, in that they have been derived by water- 
action from the eruptive, massive rocks of the same 
series; but I used the term as applied to fragmental 
material produced by the volcanic action itself. Ido 
not know of any proof of such an origin in stratified 
material, other than the vesicular character, and per- 
haps constant angularity, of the particles, which proof 
I have failed to find. 

The discussion of such a question as the present 
one evidently cannot, however, be carried on satis- 
factorily in the pages of a journal; and I must ask 
my scientific confreres to defer their judgment until 
my publications on this subject, now in type, are 
issued. R, D. Irvine, 


University of Wisconsin, 
April 12, 1883. 


Pairing of the first-born. 


As regards the pairing of the first-born, my calcu- 
lation ot which called forth Mr. Hendricks’s criticism, 
permit me to call attention to the following letter from 
Mr. Edmands, which I hope will set the matter 
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straight. I applied to Mr. Edmands, because mathe- 

matics is not my fach; and I now have the pleasure 

of thanking him for the very kind attention he has 

given this matter. CHARLES SEDGWICK MINOT. 
Boston, April 24, 1883. 


As J. E, Hendricks remarks in Screncr of April 
13, p. 278, ‘‘the chance that the first-born male will 
pair with the first-born female is as one to ten;’’ but 
Dr. Minot’s argument in SctEncE of March 16, p. 
165, depends upon ‘‘ the probability of both parents ”’ 
being first-born, as stated at the beginning of the last 
paragraph on p. 165. If we first restrict the case to 
the offspring of first-born males, the chance that both 
parents will be first-born is evidently one inten. But 
in the remaining ninety per cent of the race there 
would be no case of both parents being first-born. 
Taking the race as a whole, out of one hundred pairs, 
ohne pair would be both first-born, nine would have 
the male only first-born, nine the female only, and 
eighty-one (9X9) neither male nor female first-born. 
This does not touch the question whether Dr. Minot 
is justified in giving no weight to the eighteen cases 
in a hundred, where only one individual of the pair 
is first-born. J. RAYNER EDMANDS, 

Cambridge, April 19, 1883. 


Place the ten females in a row, and the ten 
males opposite them, with the ‘first-born’ oppo- 
site each other. ‘he ten males are susceptible of 
1X2x38xX4xX5xX6xX7xX8X9X 10 permutations, 
each of which furnishes a distinct system of pairing. 
Of these, 1X 2x383x*4xX5xX6xX 7X8 X 9are possi- 
ble without disturbing the juxtaposition of the first~ 
born. The chance of their pairing will therefore be, 

1xX2xBx4X5X6XTX8X9 _ , 
1X2xBx4xX5xX6xXTxX8X9xX10 °° 7% 
as stated by Dr. Hendricks in Screncr, April 18, 
p. 278. Mr. Minot’s solution is correct only upon 
the supposition that one pair, and no nove, will be 

formed. Te CoM 


JAMES CLERK MAXWELL. 

The life of James Clerk Maxwell; with a selection 
from his correspondence and occasional writings, 
and a sketch af his contributions to science. By 
Lewis CAMPBELL and WILLIAM GARNETT. 


London, Macmillan & Co., 1582. 164662 p., 
3 portr., 4 pl., facsim., etc. 8°. 


JAMES CrerkK Maxwecu was born in Edin- 
burgh on the 13th of June, 1881. He died 
Novy. 5, 1879. 

The late Professor Benjamin Peirce once 
said in the hearing of the writer, that great 
geometricians did their best work before they 
had reached their fortieth year. This can 
hardly be said of the mathematical physicist ; 
for the constant accumulation of new facts 
tends to make mature years the most fruitful 
in results to the student who still preserves his 
mental and physical activity. Commoner men 
doubtless, in time, make good the premature 
loss to the world of a genius. Those epochs, 
however, in a nation’s history, in which men of 
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scientific genius live to a mature old age, will 
always be considered important ones. 

Maxwell was fortunate in possessing a father 
who early perceived the genius of his son, and 
directed his mind toward the study of mathe- 
matics and physics. He was also fortunate in 
springing from a race in which ability seemed 
to be hereditary. ‘ The Clerks’ for two centu- 
ries had been associated with all that was most 
distinguished in the northern kingdom, from 
Drummond of Hawthornden to Sir Walter 
Scott. John Clerk, the father of James Clerk 
Maxwell, the subject of the present sketch, 
succeeded to the property of Middlebie, which 
descended to him from his grandmother, Doro- 
thea, Lady Clerk Maxwell, and assumed the 
name of Maxwell. Itis related of him, that 
he took the greatest interest in science, es- 
pecially in practical science. In a letter to his 
son, then at Cambridge, who proposed to spend 
the Easter holidays at Birmingham, he wrote, 
‘* View, if you can, armorers, gun-making and 
gun-proving, sword-making and proving, pa- 
pier-maché and japanning, silver plating by 
cementation and rolling, ditto clectrotype, Elk- 
ington’s works, braziers’ works by founding 
and by striking out in dies, turning, spinning 
teapot bodies in white metal, making buttons 
of sorts, steel pens, needles, pins, and any sorts 
of small articles which are cunningly done by 
subdivision of labor and. by ingenious tools. 
Glass of sorts is among the works of the place, 
and all kinds of foundry-works, engine-making, 
tools and instruments, optical and [ philosoph- 
ical], both coarse and fine.”’ 

His acme of festivity was to go with a boon 
friend to a meeting of the Edinburgh royal 
society. It is said by those who knew both 
parents, that the element of practicality entered 
very largely into their natures. ‘The fine spirit 
of genius, the great imaginative powers, were 
not especially evident in them. Perhaps if the 
father had had the speculative mind of the son, 
he might have turned him toward philosophy 
and literature. ‘The possession, in the father, 
of great interest in practical and useful pro- 
cesses, doubtless influenced the son’s future. 

At an early age Maxwell showed that he in- 
herited the curiosity of his father in regard to 
machines and the phenomena of nature. It is 
related, that, when he was two years and ten 
months old, ‘‘he has great works with door- 
locks, keys, etc. ; and ‘ Show me how it doos’ 
is never out of his mouth.’’ Throughout his 
childhood his constant question was, ‘ What’s 
the goo’ that?’ Ie was especially interested 
in colors. ‘That (sand) stone is red; this 
(whin) stone is blue.” —‘ But how d’ye know 
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it’s blue?’ His aunt, Miss Cay, was heard to 
remark ‘‘ that it was humiliating to be asked 
so many questions one could not answer, by a 
child like that.’? The picture given ofthe boy’s 
pursuits —his great activity of body and mind ; 
his delight in nature’s moods; his love for the 
deep brown of the brook, the shifting play of 
light on the foliage, the colors of the wander- 
ing clouds; his moods of lying on his back, 
watching the clouds, and ‘ wondering ’— shows 
the boy as father of the man. On stormy days 
he read voraciously every book within his reach, 
or spent his time in drawing, or inventing 
curious combinations of colors. The speci- 
mens of his early drawings show that he had 
an accurate eye, which might have made him an 
artist of fair talent. At the age of ten his 
tutor pronounced him slow to learn, probably 
judging him by old scholastic methods, which 
were ill fitted to bring out the child’s tastes ; 
and his father accordingly placed him at the 
academy in Edinburgh. Jere the boy, who 
had been brought up apart from other boys, 
and had been accustomed to ‘gang his own 
gate’ with youthful fancies unridiculed by 
the average unpoetical schoolboy, was much 
persecuted at first by his school-fellows, who 
were amused by his singular clothes and broad 
accent. He gradually made a place for him- 
self, however, and discovered that Latin was 
worth learning, and Greek very interesting. It 
is related that he took the foremost place in 
Scripture biography and in English. In arith- 
metic, as well as in Latin, his comparative 
want of readiness kept him down. At the age 
of thirteen he remarks in a letter, ‘‘ I have 
made a tetrahedron and a dodecahedron, and 
two other hedrons whose names I don’t know.”’ 
At this time he had not begun geometry; yet 
he had discovered for himself the nature of the 
five regular solids, and had also constructed out 
of pasteboard other symmetrical polyhedra. 
His sense of humor is early apparent. In 
one of his letters, written at the age of eleven, 
he writes concerning his place in the class, 
‘¢ Talking about places, I am fourteen to-day, 
but Ihope to getup. Ovid prophesies very well 
when the thing is over, but lately he has proph- 
esied a victory which never came to pass.’’ 
He enjoyed writing letters with curious illus- 
trations drawn with pen on the margins, and 
subscribed himself Jas. Alex. McMerkwell, 
an anagram of his name. In one of these 
letters there is the first inkling of his poetic 
taste: ‘*I made four lines of Latin one week. 
.. . But Iam not going to try for the prize, 
as, when I lithp in numberth, it ith but a 
lithp, for the numberth do not come... . 
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But I am making English ones on the appari- 
tion of Creusa to Aeneas. 
‘‘O father! can it be that souls sublime 
Return to visit our terrestrial clime?”’ 

The story of his school-years, told in his life, 
is of great interest to the American boy who 
has been fitted for college at the old Latin 
school in Boston, or at the ordinary American 
academy. Writing Latin verses was a marked 
feature of the academy at Edinburgh. This 
practice is comparatively unknown in our 
schools and academies. ‘The present writer 
remembers that the subject of geometry was 
finished, so to speak, in the Boston Latin school 
in 1863, in about three months. In the Scot- 
tish academy the boy’s mind was evidently 
allowed to rest upon the subject much longer, 
and he was stimulated to do problems of a 
more or less inventive kind. It was said of 
Maxwell at the age of fifteen, that, from ‘* some 
mathematical principle, he would start off to a 
joke of Martinus Scriblerus, or to a quotation 
from Dryden, interspersing puns and other 
outrages on language of the wildest kind, hum- 
ming and hawing in spite of P ; or, in a 
quieter mood, he would tell the story of 
Southey’s Thalaba, or explain some new in- 
vention.’’ This seems to show that the Scotch 
boy had a wider intellectual atmosphere around 
him than falls to the lot of the average Amer- 
ican boy. But Maxwell, it may be remarked, 
was not an average Scottish boy. At the 
age of fourteen he gained the prize for Eng- 
lish verse, for a poem on the death of the 
Douglas, and also the mathematical medal. 

At the age of fourteen he was much attracted 
to the subject of decorative painting, espe- 
cially to the attempts of those who sought to 
reduce beauty in form and color to mathemati- 
cal principles, and often discoursed upon the 
Greek patterns and on the forms of Etruscan 
urns. The consideration of this subject led him 
to contrive methods of drawing a perfect oval, 
and ovals in general. His father, who had 
watched his son’s intellectual development with 
sympathetic interest, took his son’s ovals to 
Professor James O. Forbes, of the University of 
Edinburgh, who thought that the simplicity and 
elegance of the boy’s method entitled it to be 
brought before the Royal society. In the diary 
of the father we read, ‘‘ M. 6. — Royal society 
with James. Professor Forbes gave account 
of James’s ovals. Met with very great attention 
and approbation generally.’ From this time 
the boy evidently studied geometry by the in- 
ventive method, to which the father of Mr. 
Herbert Spencer has deservedly called atten- 
tion. 
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Maxwell entered the University of Edinburgh 
at the age of sixteen. It is said of him at that 
time, that the originality and simplicity of his 
ways occasioned some concern to his conven- 
tional friends. He had a rooted objection to 
the vanities of starch and gloves. While at 
table he had an abstracted manner, as if occu- 
pied in studying the effects of refracted light 
in the glasses, or in devising some curious 
way of viewing objects. His aunt used to 
recall his attention by crying, ‘ Jamsie, you’re 
in a prop’ (mathematical proposition). His 
teachers had formed the highest opinion of 
his intellectual powers; and his companions 
enjoyed his quaint humor, and began to ap- 
preciate his high moral qualities, which were 
exemplified by his deep reverence for higher 
things, and his devotion to friends and to those 
who were suffering. 

Between the ages of sixteen and nineteen 
he studied at the University of Edinburgh. 
His studies were multifarious, but he was 
especially interested in polarized light, the 
stereoscope, galvanism, rolling curves, and 
the comparison of solids. His paper on roll- 
ing curves was presented to the Edinburgh 
Royal society, Feb. 19, 1849, by Professor 
Kelland; ‘* for it was not thought proper 
for a boy in a round jacket to mount the ros- 
trum there.’’ A paper on the equilibrium 
of elastic solids was also presented in the 
spring of 1850. It is related of him at this 
time, that he was regarded as a discoverer in 
natural philosophy, and a very original worker 
in mathematics. He is said to have felt the 
importance of cultivating the senses, and to 
have regarded dulness in that respect as a bad 
sign in any man. It is curious to notice, that 
he took great interest in the lectures of Sir Wil- 
liam Hamilton on metaphysics. The views of 
the latter on the inferiority of the study of math- 
ematics as a means of discipline to the study of 
philosophy and the classics, apparently did not 
diminish Maxwell’s interest in the lecturer. 
The editor of the life of Maxwell remarks, in 
regard to Maxwell’s interest in the lectures of 
Hamilton, ‘‘ This is perhaps the most striking 
example of the effect produced by Sir William 
Hamilton on powerful young minds, — an effect 
which, unless the best metaphysicians of the 
subsequent age are mistaken, must be out of 
all proportion to the independent value of his 
philosophy.’’ 

It is a noticeable peculiarity of great mathe- 
maticians, that their latter years are much 
given to metaphysics. With Maxwell, how- 
ever, the reverse was true. While at the 
University of Edinburgh, he seemed to be as 
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much attracted toward the study of metaphys- 
ics as toward mathematics, but hardly as much 
as to physics. As he grew older, the study of 
physics seemed to him more fruitful than that 
of mental philosophy. 

His method of studying mathematics is often 
alluded to in his letters. Thus, ina letter to a 
friend, written at the age of sixteen, he says, 
‘¢T read Newton’s Fluxions in a sort of way, 
to know what I am about in cloing a prop. 
There is no time of reading a book better than 
when you need it, and when you are on the 
point of finding it out for yourself, if you were 
able.’’ Again, in another letter, in speaking 
of the division of his time: ‘‘ Then I do props, 
chiefly on rolling curves, on which subject I 
have got a great problem divided into orders, 
genera, species, varieties, etc.’? He continu- 
ally talks of doing ‘ props,’ and apparently had 
a number upon which his mind was continually 
exercised. Nor was his method of studying 
physics less suggestive. In aletter dated Glen- 
lair, July 5, 6, 1848, we read, ‘‘ I have regu- 
larly set up shop now, above the wash-house 
at the gate, ina garret. Ihave an old door 
set on two barrels and two chairs, of which 
one is safe, and a skylight above, which will 
slide up and down. On the door (or table) 
there is a lot of bowls, jugs, plates, jam-pigs 
(jars), etc., containing water, salt, soda, sul- 
phurie acid, blue vitriol, plumbago ore, also 
broken glass, iron and copper wire, copper and 
zinc plate, beeswax, sealing-wax, clay, rosin, 
charcoal, a lens, a Smee’s galvanic apparatus, 
and a countless variety of little beetles, spi- 
ders, and wood-lice, which fall into the differ- 
ent liquids, and poison themselves. . .. Iam 
making copper seals, with the device of a bee- 
tle. First I thought a beetle was a good con- 
ductor: so I embedded one in wax (not at all 
cruel, because I slew him in boiling water, in 
which he never kicked), leaving his back out; 
but he would not do. Then I took a cast of 
him in sealing-wax, and pressed wax into the 
hollow, and black-leaded it with a brush; but 
neither would that do. So at last I took my 
fingers and rubbed it, which I find the best 
way to use the black lead. Then it coppered 
famously. I melt out the wax with a lens, 
that being the cleanest way of getting a strong 
heat: so [I do most things with it that need 
heat.’’ He was busy at this age with experi- 
ments on polarized light and on colors. ‘I 
have got plenty of unannealed glass of differ- 
ent shapes; for I find window-glass will do 
very well, made up in bundles. I cut out tri- 
angles, squares, etc., with a diamond, about 
eight or nine of a kind, and take them to the 
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kitchen, and put them on a piece of iron in 
the fire one by one. When the bit is red-hot, 
I drop it into a plate of iron sparks to cool; 
and so on till all are done.”’ 

The years he spent in the University of Edin- 
burgh were full of what might be called original 
work. He studied under Professor Forbes and 
Professor Kelland, and worked, ‘‘ without any 
assistance or supervision, with physical and 
chemical apparatus.’’ In 1850 he left Edin- 
burgh for Peterhouse college, Cambridge, and, 
after a short residence in this college, left it for 
Trinity, in the expectation that the larger col- 
lege would afford him ampler opportunities for 
self-improvement. His tutor says of him in 
1858, ‘* It appears impossible for Maxwell to 
think incorrectly on physical subjects.’’ He 
looked upon him as a great genius, with all its 
eccentricities, and prophesied that one day he 
would shine as a light in physical science. 
This impression was shared, apparently, by 
students who were the friends of Maxwell. He 
seemed at this period to be in great spirits, 
and to thoroughly enjoy his college-life. At 
no time a narrow specialist, he opened his 
mind, while at Cambridge, to all the intellec- 
tual influences of the place. He became one 
of the club known as the ‘ Apostles.’ He 
sought the society of classical men as well 
as that of the mathematicians. His progress 
at the university was watched by his father 
with keen and sympathetic interest. In a 
letter he writes, ‘‘ Explain the pendulum ex- 
periment to me. You used often to speak of 
the retardation of the rotation of the earth by 
the friction of the tides. -What is the phos- 
phate of lime theory of mental progress? ’’ 
And again: ** Do you like the trig. lectures 
A? ‘Tacitus is not new to you. His style 
must be congenial to a deep, half-sentence 
lecturer. You seem to have great gayeties 
with college parties with scientific dons. Do 
you take note of Stokes’s experiments on the 
bands of the spectrum? Will they be suitable 
for repetition in the garret of the old house? ”’ 

The intimacy of the father and son, touched 
upon here and there in the life of the son, was 
a beautiful one. Maxwell’s nature was capa- 
ble of great devotion, and his feelings were 
exquisitely sensitive to kindness. His love for 
animals was but one expression of this abun- 
dant humanity. The editor of his life says, 
‘¢Tn the autumn of 1850 the neighboring estate 
of Upper Corsock had been let to a shooting- 
party, one of whom remarked to me, what a 
pity it was that young Mr. Clerk Maxwell was 
‘so little suited for a country life.’ I clearly 
recollect his look of exulting mirth when this 
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was repeated to him. The moral of 
Wordsworth’s Hart-leap well was not so much 
a principle as an instinct with him. I remem- 
ber his once speaking to me of the subject of 
vivisection. He did not condemn its use, sup- 
posing the method could be shown to be fruit- 
ful, which at that time he doubted ; but ‘couldn’t 
do it, you know,’ he added, with a sensitive, 
wistful look, not easy to forget.’’ 

In his twenty-first year his poetical side and 
religious side found greater expression than 
before, and his great strength in mathematics 
made itself felt. It is related that he often 
shortened the long train of analysis of the tutor 
by giving a short geometrical solution; and, 
whenever the subject admitted, he had recourse 
to diagrams rather than to analysis. At the 
age of twenty-two, Maxwell was second wran- 
gler, Routh being senior; and Routh and Max- 
well were declared equal as Smith’s prizemen. 
At this age we find him speculating upon 
electricity and magnetism, and engaged in 
researches on color. | 

At the age of twenty-five Maxwell was ap- 
pointed professor of natural philosophy at 
Marischal college, Aberdeen. At this period 
of his life he began his paper on the structure 
of Saturn’s rings. His letters at this period 
are extremely suggestive. The death of his 
father, and his engagement to Miss Dewar, 
daughter of Principal Dewar, gave a charac- 
teristic coloring to them. These great events 
in his life had a powerful influence upon his 
speculations. His devotional side found full 
expression ; and the study of ethics and meta- 
physics seemed to be strongly controlled by 
that of science. 

He writes after his engagement, -— 

‘* My lines are so pleasant to me that I think 
that everybody ought to come to me to catch 
the infection of happiness. This college-work 
is what [ and my father looked forward to for 
long ; and I find we were both right, — that it 

was the thing for me to do.’ 

In the same letter he remarks, — 

‘*T have observed that the practical culti- 
vators of science (e.g., Sir J. Herschel, Far- 
aday, Ampcre, Oersted, Newton, Young), 
although differing excessively in turn of mind, 
have all a distinctness and a freedom from the 
tyranny of words, in dealing with questions of 
order, law, etc., which pure speculators and 
literary men never attain.’ 

The period of Maxwell’s life extending 
from twenty-nine to forty was very rich in 
intellectual work. His calculations upon the 
character of Saturn’s rings led him to specu- 
late upon the molecular theory of gases. In 
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1860 he presented a paper on Bernoulli’s theory. 
of gases to the British association ; in 1862 we 
find him engaged with others in determining 
the electrical unit of resistance ; he was also 
occupied upon an investigation of the ratio 
between the electromagnetic and electrostatic 
units of electricity ; and his great work on elec- 
tricity and magnetism was in progress. He 
speaks in his letters of wading through the works 
of German mathematical writers, and of the 
careful study of the results of Faraday. Tis 
intercourse with the latter was of the pleasant- 
est character. 

On one occasion he was wedged in a crowd 
attempting to escape from the lecture-theatre 
of the Royal institution, when he was_ per- 
ceived by Faraday, who, alluding to Maxwell’s 
work among the molecules, accosted him in 
this wise: 

‘¢ TTo, Maxwell: cannot you get out? If any 
man can find his way through a crowd, it should 
be you.’’ 

The influence of Faraday’s intellectual meth- 
ods of thought can be plainly traced in Max- 
well’s later writings upon electricity. No one 
can understand Maxwell’s intellectual growth 
at this time who has not read his great treatise 
on electricity andmagnetism. In this book are 
embodied the results of long and continued 
study of the observed phenomena, and of the 
best methods of interpreting them by mathe- | 
matics. In this treatise one can find his elec- 
tromagnetic theory of light, upon which he 
spent much thought during this busy period of 
his life. 

In 1870 he was appointed director of the 
Cavendish physical laboratory at Cambrige by 
the consensus of eminent men whose advice had 
been asked in regard to the best man for the 
position. Lord Rayleigh, who succeeded Max- | 
well as director, wrote to him at this time, — 

Cambridge, Feb. 14, 1871. 

‘When I came here last Friday, I found every one 
talking about the new professorship, and hoping that 
you would come... Whatis wanted by most who 
know any thing about it, is not so much a lecturer 
as a mathematician who has actual experience in 
experimenting, and who might direct the energies of 
the younger fellows and bachelors into a proper chan- 
nel... DThope you may be induced to come: if not, 
I don’t know who it is to be.”’ 


Maxwell, in a letter to the vice-chancellor 
of Cambridge, expressed the opinion that the 
‘** special researches connected with heat, which 
I think most deserving of our efforts at the pres- 
ent time, are those relating to the elasticity 
of bodies, and, in general, those which throw 
light on their molecular constitution; and the 
most important electrical research is the de- 
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termination of the magnitude of certain electric 
quantities, and their relations to each other.’’ 
The Cavendish physical laboratory was not 
opened until 1874. 
years later. In this short term of office he left 
the impress of his genius upon the scientific 
work of Cambridge. Sir William Thomson has 
said, ‘‘ There is, indeed, nothing short of a 
revival of physical science at Cambridge with- 
in the last fifteen years, and this is largely due 
to Maxwell’s influence.”? We have said that 
no one can thoroughly appreciate the genius 
of the man who has not read his treatises on 
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electricity, on heat, and his various essays, 
which are soon to be collected and published. 

His life, with its great expressions of rever-. 
ence for higher things and its respect for true 
scientific work, is one to ponder over; and his 
correspondence is rich in literary suggestions, 
and enlivened by the play of humor. It will 
always be a source of gratification to Ameri- 
cans to know that the American academy of 
arts and sciences and the American philo- 
sophical society were the first of the foreign 
scientific societies to elect Maxwell a foreign 
honorary member. 


WHEEKLY SUMMARY OF THE PROGRESS OF SCIENCE. 


MATHEMATICS. 


The polar quadrilateral. Given a conic and a 
polar quadrangle: the five quadrilaterals got by taking 
the poles of its vertices, or the pole of one vertex and 
the lines joining the other three, are polar quadrilat- 
erals such that conics circumscribing their diagonal 
triangles osculate the given conie in the same six 
points. §. Kantor gives a geometrical proof of this 
theorem by showing that the six points in which a 
conic inscribed in a quadrilateral can be made to 
touch the given conic are the same for the five quad- 
rilaterals, and that any one of the triply infinite num- 
ber of conics with respect to which a fixed quadrilat- 
eral is polar osculates other conics of the system in 
the same six points in which it is touched by conics 
inscribed in the quadrilateral. He points out an 
application of the latter property to the determina- 
tion of the points of inflection of the unicursal quartic 
obtained by a quadric transformation of the conic. — 
(Math. ann., xxi. 299.) oc. Lu. F. [754 

Theory of functions.— The second part of a 
paper by Rausenberger treats of single valued fune- 
tions with non-interchangeable periods. It is not 
convenient here to do more than refer to this pa- 
per, as a review of it can hardly be given without 
introducing a good deal of algebraical work. The 
paper, however, as introducing a certain number of 
new and interesting ideas, is decidedly worthy of con- 
sideration, — (Math. annal., xxi.) T. ¢. ‘755 

Impact of billiard-balls.— M. Resal has gener- 
alized some of the results obtained by Coriolis in his 
Théorie analytique des effets du jeu de billard. Corio- 
lis has considered the two balls as being homogeneous, 
and possessing identical properties in every respect. 
M. Resal takes account of possible differences in the 
masses of the two balls, and in their moments of 
inertia with respect to a diameter, — two properties 
which might interfere very seriously with the play of 
even a skilful player. One of the principal results 
obtained by M. Resal is, that, during the instant of 
impact, the direction of the friction is not constant. 
The contrary was assumed by Coriolis. — (Comptes 
rendus, Oct. 16, 1882.) 1. Cc. [756 


PHYSICS. 


Acoustics, 


Vibrations of membranes.— A. Elsas has stud- 
ied the vibrations of both square and circular mem- 
branes, exciting them by connecting the middle of 


the membrane with a tuning-fork by means of 
thread, attaching the thread to the membrane with 
sealing-wax. The nodes and loops were determined 
in the usual manner by the use of sand and lycopo- 
dium powder. Thirty different forks were used, and 
a great variety of membranes. The sound-figures 
showed a gradual change from one mode of vibration 
to another as the pitch of the fork was changed, 
thus verifying the results of Savart. — (Beibl. ann. 
phys. chem., No. 2, 1888.) co. R. Cc. [757 


Photography of sound-vibrations. — Boltzmann 
has studied the vibrations of a plate actuated by the 
voice, using a method similar in many respects to 
that employed several years ago by Prof. Blake of 
Providence. A thin platinum plate was attached 
perpendicularly to the iron plate; and, by an applica- 
tion of the principle of the photophone, it was shown 
to vibrate in the same manner as the iron plate. By 
means of a solar microscope, an image of the shadow 
of the platinum plate was thrown upon a screen, the 
straight bounding-line of the shadow being condensed 
by a cylindrical lens. The screen was then replaced 
by a sensitized plate, moved rapidly at right angles to 
the line of light produced by the cylindrical lens, while 
the iron plate was made to vibrate by the voice. ‘The 
bounding-line between light and shadow on the plate 
formed a curve whose nature varied according to the 
sound uttered. The curves due to the vowels are 
simple; those due to consonants, much more complex. 
— (Phil. mag., Feb.)- c. B. ¢. (758 

Optics. | 

Conditions of sight which affect accurate 
shooting. — Formerly the sight of a soldier as re- 
gards shooting was a matter of little consideration ; 
but with the introduction of the Martini-Henry and 
other rifles, which are accurate at 1,500 yards, sound 
eyesight becomes an important element. Dr. Litton 
Forbes, surgeon-major in the Servian war, discusses 
the various changes taking place in the eye by which 
the sight is affected, and proposes to correct defective 
vision by means of a stenopaeic sight-adjuster. ‘This 
consists of a disk of colored glass, perforated with a 
pin-hole aperture, having a correcting-lens of color- 
less glass cemented to its back. The whole is to ‘be 
worn in a spectacle-frame. — (Journ, roy. united ser- 
vice inst., no. 118, 1882.) oc. BE. M. [759 

A new optical phenomenon. — Axenfeld de- 
scribes the conditions of an experiment in which 
straight lines, a little on the near or far side of the 
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distance for which the eye is focused, appear curved. 


The explanation of the phenomenon is essentially the 


same as that of ‘Scheiner’s experiment.’ The author 
suggests that it may be employed in the construction 
of an optometer, — (Pfliig. archiv, xxx. 288.) H.N.M. 

[760 


Heat: 


Thermometry. — Inarecent communication Prof. 
Cleveland Abbé has reviewed the subject of the de- 
termination of the temperature of the air at a given 
locality, and described an original device. Begin- 
ning with the simple hanging of the thermometer in 
the open air, he proceeded to describe and point out 
the defects of the various methods of exposure of the 
past and present,—the thermometer in the shade, 
the Glaisher screen, the Stevenson screen and double- 
louvre screens in general, the double metallic cylin- 
der shelters of Jelinck and Wild, the silver-thimble 
screen of Regnault, the whirling thermometer of 
Saussure and others, and Joule’s method. The 
method devised by himself in 1865, and practised for 
a short time at Pulkova, consisted in constructing a 
very perfect louvre screen, within which were estab- 
lished black-bulb and bright- or silvered-bulb ther- 
mometers. One of these was greatly influenced by 
radiations from the surrounding screen, and the other 
very little; and the difference of their readings ena- 
bled the effect of radiation to be computed and elimi- 
nated. Provided the theory of the action of the 
bright and black bulbs is perfectly understood, they 
can be employed in conjunction by meteorologists 
Ae physicists without a screen, and even in sun- 

ight. 

The formula used for reduction at Pulkova was 

ta = ts + c( to a ts); 
in which ¢¢ is the temperature of the air, ¢s and ¢ are 
the readings of the bright-bulb and black-bulb ther- 
mometers, and ¢ is a co-efficient to be determined 
experimentally for each pair of instruments. Quite 
recently Prof. William Ferrel has made a theoretic 
investigation of the co-efficient, showing that it is not 
strictly constant, but varies with the velocity of the 
air-current passing the bulbs. Representing by 7s and 
ry the radiating powers of the bright and black bulbs, 


by B, B’, and B”, certain constant co-efficients de-. 


pending on the size, conductivity, and specific heat 
of the bulbs, and by v the velocity, he writes the full 
formula thus: — 


_ (Phil. soc. Wash. ; meeting March 24.) [761 


Electricity, , 
Determination of surface of winding. — fF. 

Himstedt gives a method of determining experimen- 
tally the windungsflache of a bobbin by suspending it 
in the magnetic meridian, and comparing the deflec- 
tion due to a given current with that due to another 
current in a coil whose constants can be directly 
measured. By hanging the two coils rigidly con- 
nected upon the same suspension, and passing the 
current first in the same and then in opposite direc- 
tions through the coils, he obtains 

S+s J’ tan¢ , 

S—s” [tan 9’ 
where $ represents the deflection when the current is 
in the same direction. This formula renders neces- 
sary only the measurement of fourangles, The paper 
of F. Kohlrausch which suggested this is given in 
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full in Ann. phys. chem., iv. — (Ann. phys. chem., 
iii.) (J.T. _ [762 

Telephony.— At a recent meeting of the Society 
of telegraph engineers and of electricians, J. Munro 
described some new forms of microphoniec transmit- 
ters. Among them was one consisting of two pieces 
of wire gauze held together by a magnet. In another 
form the microphonic contact was between the links 
of a short stretched chain. No details of practical 
trials are given. Mr. Stroh described an experiment 
in which he showed, by the use of a mirror and 
screen, that, in the case of one carbon cylinder resting 
across another, the upper one was raised ram mm. 
during microscopic contact. — (Hlectrician, March 
LG) “als Gs [763 

The Ayrton and Perry erg-meter. — Professor 
Perry gives a proof of the principle of the erg-meter, 
which measures the work done by a current by means 
of its electro-magnetic retardation upon a pendulum- 
bob. —(Ibid.) J.T. [764 

Conti’s system for neutralizing induction. — 
One of two parallel wires is bent upon itself at one 
point of its course into a long, rectangular loop. The 
current in the outer side of this rectangle is opposite 
to that in the straight part of the wire, and may be 
brought néar enough to a neighboring line to neu- 
tralize the mutual induction. — (Klectr. rev., Feb. 
24.) J.T. : (765 


CHEMISTRY. 
(Organic.) 


The hydroxylamine reaction: — Generalizations 
of: this reaction are still in progress in the laboratory 
of V. Meyer. E. Nageli obtained from mesityloxide, 
mesityloxime (C,;H,,=N OH); from phoron, phoron- 
oxime (CgH,,=N OH); from allylacetone, allylace- 
toxime (C,;H,,>=N OH); and from suberone, suber- 
oxime (C;H,,.=N O84). Of still greater interest was 
the formation from camphor of camphoroxime, — 

CoH 1.0 + NH,OH = H,O + CyoHis = NOH. 
This reaction is a strong indication of the ketone 
character of camphor. Hydroxylamine was without 
action upon borneol and menthol. With chloroform 
the following reaction took place: — 


CClz Cl--C= NOH 
| + 2NH,OH = 2HCI + H,O + | 
JOH H —C= NOH 
Chloroform. Monochlorglyoxime. 


Max Wittenberg and V. Meyer employed the hy- 
droxylamine reaction to prove the constitution of 
benzil and benzoin. If the formulae hitherto accepted 
are correct, two molecules of hydroxylamine should 
be absorbed by benzil, — 


C,H;-'CO” NH,OH C,H; -C = NOH 
1 + = 2H,0 + | 
C,H; -CO NH,OH C,H; - C = NOH 
and one molecule by benzoin, — 
CoH; ~ CO CsHs — C = NOT 


+ NH,OH = H,0 + . 
C,H; — CHOH C,H; — CHO 
On trial it was found that one molecule only of 
hydroxylamine entered into the reaction in either 
ease. ‘To make sure that hydroxylamine acts the 
same upon the group --CO--CO— as upon the group 
—CO—CH.-—, the reaction was tested with glyoxal, 
with the following results: — 
a NH,OH on = NOI 


[- = 271,0 + 
HCO NH,OH HC = NOH 

Benzil cannot, therefore, be a substituted glyoxal. 
These investigations will be continued in different 
directions to determine which of several possible 
formulae represents its constitution. — (Berichte 


deutsch. chem. gesellsch., xvi. 494, 500.) oc. ¥.M. [766 


(glyoxime). 
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The alkaloids of nux vomica.—On heating 
brucine in sealed tubes with concentrated hydro- 
chloric acid, W. A. Shenstone found that the tubes 
opened with great pressure, and that methyl chloride 
escaped in large quantity. The formula of brucine 
may be regarded as derived from that of strychnine, 
by replacing two hydrogen atoms in the latter by two 
methoxyl groups: — 

Co Hoo( He) N20» Co, Hoo(CH30).N.03 
Strychnine. Brucine. 

For the purpose of testing this hypothesis, the de- 
composition with hydrochloric acid was performed 
on a quantitative basis, which gave 79 per cent of 
the amount required for two methoxyl groups. When 
the contents of the tubes were dissolved in water, 
alkalies precipitated a base which proved to be too 
unstable for examination. The results obtained with 
hydriodic acid were still less satisfactory. Experi- 
ments will be next tried with strychnine. — (Journ. 
chem. soc., ccliii. 101.) oc. FM. [767 


Certain substituted acrylic and propionic 
acids.— Dr. C. F. Mabery described several acids 
belonging to these series, which he had obtained 
in various ways. By the addition of chlorine to 
B-dibromacrylic acid, a dichlordibrompropionic acid 
(C BrCl — CHCl — COO H) was formed, which will 
be designated as the y-acid, to distinguish it from 
the a- and (@-dichlordibrompropionic acids previously 
investigated. A molecule of hydrobromic acid was 
removed from the y-acid by the action of aqueous 
baric hydrate, with the formation of a dichlorbroma- 
erylic acid (C Br Cl =C CI—COOH). In like man- 
ner, from the a- and @-acids, baric hydrate removed 
hydrobromic acid, giving the corresponding substi- 
tuted acrylic acids, whose structure is yet to be deter- 
mined. It was hoped that a chlorine addition-product 
of brompropiolic acid could be formed, since it would 
serve asa means of comparison; but on trial it was 
found that four chlorine atoms were taken up, in- 
stead of two, forming tetrachlorbrompropionic acid 
(C Br Cl, —C Clz —-COOH); melting-point, 225°. 
Chlorine was also absorbed by chlorbromacrylic acid. 
From the _ resulting trichlorbrompropionic acid 
(C Cl,Br--CH Cl—COOH) baric hydrate elimi- 
nated hydrobromic acid, with the formation of tri- 
chloracrylic acid (C Clz =CCl—-COOH). These 
substances will be submitted to further study. — 
(Harvard chem. club; meeting April 24.) [768 


AGRICULTURE. 


Rancid butter.— According to Hagemann, the 
peculiar properties of rancid butter are due to the 
presence of free butyric acid, and other volatile fatty 
acids. ‘These are set free from the glycerides of the 
butter by the action of the lactic acid arising from 
the fermentation of. the small quantity of buttermilk 
retained by the butter. That the liberation of butyric 
acid itself is not due to a fermentative action, was 
shown by the fact that all attempts to render butter 
rancid by adding to it the butyric ferment failed, and 
also by the fact that rancid butter failed to infect 
fresh butter. That the explanation given above is 
an adequate one, was shown by mixing both lactic 
acid and other dilute acids with butter or with pure 
butter-fat, the fat speedily becoming rancid in all 
eases. The same effect was produced on artificial 
butyrin. ‘To prevent butter from becoming rancid, 
the buttermilk should, in the first place, be removed 
as thoroughly as practicable. In the second place, 
any thing which will prevent the lactic fermentation 
will, of course, remove the cause of the evil. The 
author does not enter into a consideration of the 
most suitable means of doing this, further than to 
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point out that acids (such as salicylic acid) are not 
applicable, since they themselves are liable to act on 
the fat, and render it rancid. — (Landw. vers. stat., 
XXvili, 201.) a1 P. A. [769 


Ropy milk.— Schmidt finds that the ropiness of 
milk, which is sometimes observed, is caused by the 
action of a microscopic organism, which he describes, 
upon the milk-sugar. The same organism acts also 
upon cane and grape sugar and on mannite, convert- 
ing them into a substance resembling vegetable mu- 
cilage in its properties. Small quantities of acid are 
produced, but; no carbon dioxide. The fermentation 
appears to resemble, if not to be identical with, the 
mucilaginous fermentation of wine. The organism 
acts most energetically at 80°-40° C., and is destroyed 
by heating the fluid containing it to 60° C. or over. 
Freezing does not destroy it; and, if dry, it withstands 
a temperature of 100° C. Only comparatively large 
quantities of antiseptics prevent its action.—(Zandw. 
vers, stat., xxviii. 91.) mn P. A. [770 


GHOLOGY. 


Geology of Brazil.— Professor Edward D. Cope 
made a communication based upon a collection of 
vertebrate fossils from Brazil, recently placed in his 
hands for study. As his examination of the material 
was not yet completed, he could only allude to the 
leading points of interest in connection with the 
geology of the United States and western Europe. 
The localities in which the fossils in hand were 
found are all south of the Amazon River. The eastern 
and western ranges of mountains correspond to our 
Alleghany and Rocky Mountains, and are approxi- 
mately of the same age. <A cretaceous formation is 
found in the neighborhood of Pernambuco. There 
are bare fossiliferous deposits near Sergipe, while 
the beds near Bahia are evidently lacustrine. The 
fossils from Pernambuco include several genera of 
sharks, and a genus of crocodiles identical with 
Hyposaurus of New Jersey. There is found with 
these a fine genus of rays, the teeth of which were 
described. These generaindicate this cretaceous 
formation to be near the top of the series, correspond- 
ing to the Maestricht chalk, or our number 5. At 
Maroin was found a new species of fish of the genus 
Pycnodus. He believed it to belong to the order Isos- 
pondyli; although it is very different in general form 
from the herrings, salmons, and other recent fishes 
belonging to the order. The form of the basilar bone 
of the pectoral fin, which the speaker considered of 
first-rate importance as indicating. the relationship 
of the genus, was observed, and indicated that the 
position assigned was the correct one. The region 
about Bahia furnishes many fishes and saurians, but 
no cretaceous Mammalia have as yet been discovered. 
There are two species of herring, —a small one, six 
inches long; and a large one, two feet long, resem- 
bling Hyodon and Chirocentrus. Crocodiles and 
dinosaurs are abundant, the former indicating higher 
beds than those at Pernambuco. A gavialresembling 
Holops of the New-Jersey cretaceous No. 5 was also 
found in these beds, which may be said to represent 
the Laramie deposits of the western United States. 
A tertiary horizon in Bahia has so far produced but 
one fossil, — anew species of Toxodon. The age is 
pampean. In San Paulo the beds seem to be Permian, 
and have yielded one batrachian form, which may, 
however, be carboniferous. The head bones of a 
large fish, the locality of which was not known, were 
also described. During the pliocene period the verte- 
brate fauna of Brazil was very distinct from that of 
North America ; but the fossils now being studied 
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indicate a marked similarity in earlier periods. — 
{Acad. nat. sc. Philad.; meeting April 10.) [771 


Lacustrine formations of St. John, N.B.— As 
studied in the deposits of Lawlor’s Lake, G. F. Mat- 
thew finds these to have begun about the middle of 
the terrace period, when the sea, which had pre- 
viously submerged this portion of the coast to a depth 
of 200 feet, had so far shoaled as to bring up the land 
within 65 feet of its present level. During the inter- 
val between this epoch and the present time, a series 
of layers has been deposited, resting upon the marine 
Saxicava (or Macoma) sands below, and consisting, 
in succession, of lacustrine clays, lacustrine peat, 
peaty marl, and pure marl, to a depth of about 81 
inches. From the character and relations of the de- 
posits, together with the vegetable and animal remains 
which they contain, he finds it possible to trace out 
a number of successive phases in the lake-history of 
the region, accompanied, probably, by equally marked 
climatic differences. Among the plant-remains ob- 
served, the most interesting are those of the Chara- 
ceae, of which particular descriptions, accompanied 
by figures, by Dr. T. F. Allen, are given. Jn addition 
to the spores of Chara, fragments of wood (some of 
them gnawed by the beaver), bark, cones of evergreen 
trees, bud-scales- and leaves, and fruits of several 
Species of land-plants, occur. A. small fragment of 
charcoal was also found some distance below the 
surface, indicating, probably, the presence of man. 
The character of the plants is regarded as presenting 
a more northern facies than those dwelling in the 
same region to-day. The variations of. the molluscan 
fauna attendant upon the changes in the condition 
of the lake are especially interesting, and have been 
made the subject of particular study by Prof. Hyatt. 
— (Bull. nat. hist. soc. N.B.) WL. w. B. [772 


Lithology. 


The Cheviot andesites and porphyrites. — 
The Cheviot district is composed largely of a series 
of quartzless eruptive rocks, to which the naine 
‘porphyrite’ is usually applied. They have a com- 
pact felsitic groundmass porphyritically enclosing 
numerous felspars. The color is generally dark 
purple or red. They are much altered ; and amyg- 
daloidal varieties are found. In addition to the ordi- 
nary porphyrites, there occur masses of volcanic ash 
and breccia, and also a rock known as pitchstone 
porphyrite. These porphyrites have been described 
by Teall under the name ‘ andesites,’ regarding them 
as more or less altered andesites. 

Mr. Teall describes the mineral constituents as 
felspar, pyroxene, magnetite or mennacanite (a 
glassy base containing various devitrification prod- 
ucts), apatite, and hematite or biotite. ‘The fel- 
Spal's contain numerous inclusions of the base, and 
are principally plagioclase. The pyroxene is in elon- 
gated, octagonal, and irregular crystals and grains. 
‘The crystals are sometimes twinned, and he regards 
them as augites. The inclusions in the augite are 
glass cavities and colorless microlites. The ground- 
mass is described as a ‘felted aggregation of micro- 
lites in a glassy base.’ The present writer has 
preferred to denominate this as a ‘felty base.’ The 
microlites of the felty base Teall regards principally 
as felspar. The alteration products appear mainly 
to be siliceous. The age is stated to be ‘ post-silurian 
and pre-carboniferous.’ Some specimens were later 
examined by Dr. H. Rosenbusch of Heidelberg, the 
leading European lithologist. He found that part of 
the pyroxenic constituent was orthorhombic, prob- 
ably hypersthene, while the remainder is augite. 
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The constantly increasing discovery of other min- 
erals besides augite, in the andesites, is leading, in 
the present system of nomenclature, to a series of 
distinct names for rocks structurally and chemically 
alike, and will probably in time cause the abandon- 
ment of the mineralogical nomenclature of rocks. 
In this case it should lead to the employment of the 
term ‘andesite’ alone. — (Geol. may., March, 1883.) 
M. E. W. |773 


GHOGRAPHY. 


(Arctic.) 


Northern notes. — Later advices have been re- 
ceived from the British party at Fort Rae. After 
experiencing a miniature shipwreck on Great Slave 
Lake, they arrived at Fort Rae in the latter part of 
August. Sept. 1, meteorological, and, two days later, 
magnetic observations were begun. Winter set in 
Nov. 1. The minimum temperature of the air to 
Nov. 80 was — 43° C. The latitude of Fort Rae was 
determined to be 64° N., a degree farther north than 
previously supposed. Corrections in the position 
and shape of Great Slave Lake also seem necessary. 
The party were well, and work progressing favor- 
ably. They expect to return in October, 1883. 

The plans of Baron Nordenskiold for the present 
summer in Greenland have been in part made public. 
South-west Greenland is to be visited, and a study of 
the inland ice from that direction is contemplated. 
Later in the season, when the usual lane of water 
forms between the pack-ice and the south-east shore 
north from Cape Farewell, the party will proceed in 
umiaks, or sealskin canoes, as far as circumstances 
will admit, with the view of reaching, at the head of 
some of the fiords, the highlands which exist in east 
Greenland, and which are believed to be partly free 
from glaciers. Traces of the ancient Norse colonies 
at Ost-bygd are among the things to be sought for, 
though the present weight of evidence is in favor of 
the theory that these colonies were on the south 
rather than on the east coast, and that they are rep- 
resellted by the well-known stone ruins of south 
Greenland. — W. H. D. [774 


Siberian notes.— Number four of the quarterly 
Isvestia of the imperial geographical society for 1882 
(printed 1883) contains an article by N. 8. Shtukin 
on ‘Popular traditions of eastern Siberia,’ which 
contains much interesting matter, and some amusing 
instances of ideas associated by the residents with 
certain ancient monuments. Auother by the same 
author is, ‘ An explanation of certain picture-writings 
on the cliffs of the Yenisei River.’ These are figured, 
but are not particularly remarkable, except as being 
the work of invaders from the far south, perhaps 
Persians. Camels and pheasants are amoung the 
animals represented. U. VY. Arsenieff discusses the 
consequences of early publications on, and explora- 
tions of, the Amur River. Bussé continues his valu- 
able (separately paged) bibliography of the literature 
of the Amur region. The first edition of this bibliog- 
raphy, containing 522 titles, appeared in 1874, The 
present edition is brought down to 1881, the forty- 
eight pages already published including 973 titles. 
The work, which will probably be completed in the 
next number, is announced to contain, in all, 1,416 
titles, divided under appropriate subjective subheads, 
but catalogued by authors. Of the proposed bibliog- 
raphies of Hoevert and of the academy of sciences, 
nothing has lately been heard, which makes the 
result of private enterprise so much the more wel- 
come. Bussé’s titles are condensed, but sufficiently 
full for reference, and a large proportion refer to 
articles in Russian periodicals. — w. H. D. [775 
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(Africa.) 

Abbe Guyot on eastern Africa.— This enter- 
prising missionary leader gives a summary of the 
difficulties encountered in entering Africa from Zan- 
zibar in his several expeditions since 1879. His party 
included at times as many as six hundred persons, 
among whom brawls were very frequent, and deser- 
tion aud robbery were prevented only by the strictest 
watch. In passing the numerous Ugogo villages, 
there was always delay and much palaver concerning 
the imposts collected of travelling parties. The fever 
presented the greatest danger. Sixteen of his thirty- 
five missionaries died of it in three years, and four 
more were killed by the negroes. Bad reports are 
spread by the Arabs about the Europeans, who are 
represented as woman-stealers and cannibals. The 
abbé bought and brought back with him four native 
children, who are now baptized and learning Latin, 
as preparation for the study of medicine; for as doc- 
tors they can exert the greatest influence. Guyot 
was considered a great magician, because he cured a 
native sorcerer who was unable to cure himself. It 
was hoped that the Louaha, flowing from the coun- 
try east of the lakes to the ocean, might prove an 
easy means of communication with the interior; but 
it was found unnavigable. Large game was common, 
and gave plenty of food for cheap living for the cara- 
vans. The natives call ‘gli, gli/? when hunting the 
hippopotamus; and, if within hearing, it rises from 
the shallow, muddy banks of the river, and comes 
towards them. This was tried many times, and 
always proved successful. The friendly native tribes 
are good-hearted; but they must be allowed their 
own peculiar ways, such as shouting and dancing all 
night to do honor to the white travellers to whom 
they had presented food. The abbé hopes soon to go 
to western Africa, and ascend the Kongo. — (Comptes 
rendus soc. géogr. Paris, 1883, 44.) wou. p. [776 

Climate of the upper Senegal.— M..Colin, phy- 
sician of Commandant Derrien’s topographic party to 
the upper Senegal in 1880-81, divides the year there 
into a dry and a wet season, and two transition 
periods, —the dry season, from Nov. 15 or Dec. 1 to 
Mareh 15, with nights and early morning hours cool, 
and days supportable; transition, from March 15 to 
May 15, still dry and healthy, but very warm and 
uncomfortable for Europeans; the rainy season, from 
May 15 to Oct. 15, cooler and often cloudy, without 
evaporation from the marshes, and hence still healthy ; 
the second transition, from Oct. 15 to Nov. 15 or Dec. 
1, still somewhat rainy, but with subsidence of rivers 
and drying of low plains, excessively unhealthy, — 
(Comptes rendus soc. géogr. Paris, 1883, 86.) w. ‘9 D. 

777 

Country of the upper Niger. — Commandant 
Gallieni’s second paper gives many details on the hy- 
drography and population of this region, and a few 
notes on its geology. The rocks are chiefly horizon- 
tal sandstones, showing barren plateaus, separated by 
fertile valleys, in which the streams are subject to 
rapid and regular floods, rising in June, and falling 
in December. The Niger is.considered in three parts. 
The upper stream begins at the rocks of Sotuba, ten 
kilometres below Bammako, and extends through 
the broken country to its head waters, but even 
here probably in part navigable for small steamboats. 
The middle course includes the least-known part of 
the river from the rocks of Sotuba to the falls of 
Busa. Here the stream flows in numerous channels 
through a flat country, which it enriches. An active 
river-trade in slaves, cattle, gold, etc., ts carried on 
between large villages on its banks. This division 
is more navigable than the first. ‘The lower course 
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extends from the falls of Busa to the sea, and has 
often been ascended a considerable distance by trad- 
ing-vessels, ‘lhe total length is over 2,000 miles. 
Several of the towns described have well-constructed 
fortification walls, which are illustrated by plans and 
figures. On the assault of the village Gubanko in 
1881, a hundred cannon-shot were needed to make a 
breach two or three metres wide. — (Bull. soc. géogr. 
Paris, 1882, 616.) w.M. p. [778 


BOTANY. 
Cryptogams. 


Ohio fungi.—In a paper on the Mycologic flora 
of the Miami valley, Mr. A. P. Morgan has given 
descriptions of eighty species of Agaricus belonging to 
the division Leucospori, found in south-western Ohio. 
The paper is accompanied by four colored plates, in 
which are figured six new species of Agaricus. — 
(Journ. Cine. soc. nat. hist., vi.) W. G. F. [779 

Diseases of trees. — The third part of the Unter- 
suchungen aus dem forstbotanischen institut of Mu- 
nich contains several articles on the diseases of woody 
plants caused by fungi. Dr. H. Mayr has a paper on 
the disease of maples, linden, and horse-chestnut, 
caused by Nectria cinnabarina. Prof. Robert Hartig 
describes a new species, Rhizomorpha (Dematophora) 
necatrix, which he considers to be the cause of the 
root-rot in grape-vines. The Rhizomorpha produces 
conidia, which are figured by Hartig; but he was unable 
to find ascospores of any kind. While recognizing 
that the root-rot is caused by a species of Rhizomor- 
pha, he differs from Millardet and Frank, who con- 
sider that the Rhizomorpha is the same as R. fragilis, 
which develops into Agaricus melleus; and, on the 
other hand, he differs from Prillieux, Thuemen, and 
others, who attribute the rot to a growth of Roesleria 
hypogaea, which Hartig considers to be merely a sa- 
prophyte which occasionally develops on the diseased 
roots. Tlartig calls attention to the fact that in Ger- 
many the white pine of the United States (Pinus 
strobus) is especially susceptible to fungous diseases, 
and mentions several destructive fungi which are 
prone to attack it: among others, he cites Perider- 
mium pini. In this respect the experience of Ger- 
man mycologists does not agree with observations 
made in this country, where the white pine is appar- 
ently less liable than some other species to attacks of 
the Peridermium. — w. G. F. |780 


Insects and the spermogonia of Uredineae. — 
For several years Rathay has been studying the rela- 
tions between the rust-fungi and certain insects which 
visit their spermogonia to feed upon the spermatia 
and a sugary excretion which is found with them. 
The fragrance of the spermogonia of a number of 
species —e.g., Puccinia suaveolens of the Canada 
thistle—has been noticed by everybody who has 
studied these fungi; and the brightly colored spots in 
which they occur is equally well known. What bene- 
fit the fungi derive from the visits of ants and other 
insects is still to be shown, and will probably remain 
a mystery until the true function of spermatia is 
understood; but there is some reason for believing 
that the color, fragrance, and sweet secretion of their 
spermogonia are designed, like the similar peculiari- 
ties of many phenogamic flowers, expressly to at- 
tract these visitors. — (Denkschrift. wien. akad., xlvi.) 
WwW. T. [781 

Phenogams, 

Notes on Echinocactus. — Mr. Thomas Meehan 
announced the discovery of sensitive stamens in 
Echinocactus Whipplei. The motion of the stamens, 
when touched, was not instantaneous, several seconds 
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sometimes elapsing before the effect was observed. 
The flowers of this species are unable to expand to 
any great extent, on account of their short tube sur- 
rounded by strong and stiff spines. If the flowers 
could expand, as in Opuntia, and the stamens lie flat, 
as in that genus, the motion might be equal. As in 
Opuntia, the motion was not always up towards the 
pistil, but might be horizontal, to the left or to the 
right: there seemed to be norule. The bending was 
from the base, as the filament retained a perfectly 
straight line during the movement. Mr. Meehan 
further remarked, that, in descriptions of cactaceous 
plants, the relative length of petals or stamens to the 
pistil was often given. He had observed, that in 
many species, near the period of the ejection of the 
pollen from the anther-cells, the stamens and style 
were of about equal length, but that the latter con- 
tinued to grow after the maturity of the anthers, and, 
in Echinoecactus Whipplei, would finally reach to near 
half an inch above. He had not been able to get any 
genera of Cactaceae to fruit under cultivation, except 
Opuntia, unless they were artificially polenized. By 


the’ application of the flower’s own pollen to the . 


stigma, they usually perfected fruit. His specimens 
of Echinocactus Whipplei and E. polyancistrus had 
bright purple flowers, although the latter were usually 
described as yellow or greenish. — (Acad. nat. sc. 
Philad. ; meeting April 10.) (782 


The relations of heat to the sexes of flowers. 
— Mr. Thomas Meehan remarked that he had ob- 
served that a few comparatively warm days in winter 
or early spring would bring the male flowers of mo- 
noecious plants to maturity, while the female flowers 
remained to advance only under a higher and more 
constant temperature. He believed this accounted for 
their frequent barrenness. Last spring the male 
flowers of a specimen of Corylus avellana were past 
maturity before the appearance of action in the female 
flower-buds. There were consequently no nuts on 
this tree last season. The present season was one of 
unusually low teniperature, and the hazel-nut had not 
had its male blossoms brought prematurely forward, 
The male flowers were showing their anthers, while the 
female buds had their pretty purple stigmas protrud- 
ing. He could therefore predict with confidence a 
full crop from the tree which the season before was 
barren. — (Acad. nat. sc. Philad. ; meeting April 10.) 

[783 
( Systematic.) 

Grasses. — Dr. Vasey proposes to publish, in con- 
nection with F. L. Scribner, a full catalogue of 
North-American grasses, and in a circular gives the 
names merely of twenty-nine new species and varie- 
ties, mainly based upon recent collections, but as yet 
unpublished. Mr. Scribner continues his list of the 
grasses of Pringle’s collection in Arizona and Cali- 
fornia, giving descriptions of the less familiar species. 
He also describes a new Poa from the head waters of 
the Sacramento, and a viscid species of Diplachne 
from near Tucson; though of the latter he says, ‘ It 
is not improbable that it has already been described 
in works not accessible.’?’ — (Bull. Torr. bot. club, 
March, 1883.) s. w. [784 


New ferns.— Mr. Lemmon’s researches in the 
Huachucha Mountains, near the boundary-line in 
Arizona, add several species to the list of United- 
States ferns. Prof. Eaton describes five such species, 
previously known only from Mexico or farther south, 
—a Polypodium, a Notholaena, a Pellaea, a Cheilan- 
thes, and two Aspleniums. He adds a new Notho- 
laena, from Californiaand Arizona, hitherto confused 
with N. candida, and notes the discovery of Asple- 
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nium montanum in Connecticut. — (Bull. Torr. bot. 
club, March, 1883.). Ss. WwW. . | [785 


Lythraceae. — Koehne concludes the strictly sys- 
tematic portion of his monograph with the genus 
Lagerstroemia, of twenty-one species, chiefly of 
central Asia, China, and Japan (two native to Aus- 
tralig, and one in Madeira), and Lawsonia, of a 
single species, the ‘Henna’ of the orientals, widely 
cultivated in the tropics, but of uncertain origin. A 
discussion of the geographical distribution and of the 
morphology of the order is to follow. — (Hngler’s 
bot. jahrb., March, 1883.) 8. w. [786 


ZOOLOGY. 


Protozoa. 

Investigations on certain Protozoa. — Dr. 
August Gruber, the skilful observer of Protozoa, has 
published a memoir in- which he describes two new 
salt-water rhizopods, and reports new observations 
on certain Infusoria, and the conjugation of Actino- 
phrys. The first new rhizopod is named Pachymyxa 
hystrix. It is distinguished especially by an envelope 
composed of little rodlets, standing perpendicular to 
the surface. In this envelope are pores through 
which simple, not branching, lobate pseudopodia can 
be extended, as in a foraminifer. The animal can 
slowly alter its form. It is brown in color, and has 
in its interior numerous bodies which may be small 
nuclei. In the same aquarium a similar animal was 
observed, but which had no envelope. Gruber con- 
siders this second form as probably the same species 
in a different condition. The second new species, 
Amoeba obtecta, is very small (0.03-0.04 mm.). It 
builds itself a granular dome-shaped house.’ It has no 
contractile vacuole; but a nucleus may be brought 
out by reagents. As they move about little, they 
are usually found in colonies. 

In part second (Infusoria) a new species (S. guttula) 
of Spongomonas is described. The minute round 
or oval tlagellate animals live each in its tube; but 
the tubes are all united together to form a hollow 
sphere. Gruber suggests, that, as they occur in putrid 
water, they have gathered together around a bubble 
of oxygen, and so come to form a hollow colony. 
The genus Stichotricha is remarkable among hypo- 
trichous Infusoria for forming a protective covering. 
Gruber describes several forms, which may be only 
varieties of S. socialis, besides another form, which 
he names 8. urnula. It lives in a transparent, mem- 
branous, flask-shaped shell, has the characteristic 
ciliation of the genus, two oval nuclei, to be seen 
only in stained specimens, but no nucleoli were 
detected. Over the body are flexible cilia, capable 
of acting alternately as cilia and pseudopodia. The 
animals multiply by division ; the two daughter- 
animals living a while in one shell, until one wan- 
ders forth, and forms a new shell, usually near by, 
so that a colony may be thus formed. Gruber also 
refers Kent’s Chaetospira and Hudson’s Archimedea 


to Stichotricha. 


Besides the usual fusion of two or many individual 
Actinophrys, Gruber has observed the fusion as 
rather absorption of a small Actinophrys without a 
nucleus by a big nucleated individual. There is no 
reason for believing that either form of fusion is 
concerned with reproduction. Finally the author 
advances some general considerations to show that 
the nucleus has no importance for those functions 
of the cell-body which stand in no direct relation to 
reproduction ; namely, movement, assimilation, ex- 
cretion, and growth. It may also be without influence 
on the external form. — (Zeitschr. wiss. zool., Xxxviil. 
45.) C. 8S. M. [787 
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Mollusks. 


Large American pearls.—Some remarkably large 
pearls have been obtained, during the last fishing- 
season, at the fishery near La Paz, in the Gulf of 
California. One found in December, —the largest on 
record from this region, — weighing 75 carats, sold 
on the spot for $14,000, and is considered to be worth 
much more. Another very perfect one, of 47 carats, 
is valued at $5,000; and a third, at $8,000. It is 
many years since such good fortune has attended 
the divers of this region, though the product of pearls 
of moderate size has been tolerably constant. — (Mec. 
Jinancero, Jan,, 1888.) WwW. H. D. |788 


Ottawa Unionidae. — The researches of Mr. F. R. 
Latchford among the fresh-water mollusks of the 
vicinity of Ottawa have been fruitful of results. In 
‘Notes on Ottawa Unionidae,’ he mentions fourteen 
species of the genus Unio, of which one (U. borealis 
Gray) is new, and apparently valid. There are also 
three species of Margaritana, and ten of Anodonta. 
Previously, only twelve species altogether had been 
recorded from this vicinity. The paper is full of in- 
teresting biographical details in regard to the species 
enumerated, and their varieties. The author notes 
the asymmetry of the embryos of Unio in Anodonta 
fluviatilis, Unio luteolus, and U. borealis, and infers 
it for Unionidae in general, though they have been 
described as perfectly symmetrical. A mite found in 
the gills of A. fragilis, and placed in the hands of 
Mr. Tyrrell for investigation, is as large as a pellet 
of buckshot. It appears that the lumbermen on the 
Chaudictre eat these mollusks, and obtain them in an 
ingenious manner. Birch brushwood, tips down, is 
attached to the raft so as to drag gently over the bot- 
tom when in the shallows. The open bivalves feel 
the twigs passing over, close the valves on them, and 
hold fast. At intervals the brush is lifted, and the 
adhering ‘clams’ are picked off.— (Trans. Ott. field 
nat. club, no. 3.) W. I. D. |'789 


Fossils of the Rizzolo clays.—Seguenza has. 


just issued a brochure in regard to the clay deposits 
of Rizzolo, province of Syracuse, Sicily, with lists of 
the fossil mollusks found in them, which comprise 
two pleropods, fifty-five gasteropods, and sixty-eight 
lamellibranchs, many of which still live in adjacent 
waters. ‘The deposit is considered by the author to 
be quaternary, and derives its interest particularly 
from the fact, that remains of the living African 
elephant (E. africanus Blum.) have been discovered 
in it, raising interesting questions as to the former 
range of that mammal. ‘To the discussion of this 
branch of the question, and of the identity of the 
species, the paper is chiefly devoted. —w. H. p. [790 


Myriapods, 


Devonian myriapods. — An interesting discovery 
has been made by B. N. Peach, in the lower old red 
sandstone of Scotland, of myriapods in rocks older 
than the carboniferous series, the lowest that have 
before this yielded them. ‘Two species are described 
and excellently figured, one of which has long been 
known, and supposed to bea Crustacean, having been 
described by Page under the name of Kampecaris 
forfarensis. They are of small size, and differ con- 
siderably from each other. Kampecaris is cylindri- 
cal, scarcely tapers at the head end, and is composed 
of numerous sub-equal alternately larger and smaller 
somites, each bearing a pair of legs. Archidesmus is 
depressed, fusiform, with alternately very unequally 
Jarger and smaller somites, each bearing a pair of 
‘six or seven jointed’ spinous legs (none are shown 
in the figures attached to the smaller, intercalary 
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somites). It will be seen that they differ consider- 
ably from the known carboniferous myriapods. — 
(Proc. roy. phys. soc. Edinbd., vii. 177, pl.) [791 


Dermal appendages of Polyxenus. — The differ- 
ent forms of hairs in P. fascicularis are 
described and figured by Scudder; those 
upon the body-joints, a, b, varying from ¢ 
club-shaped spines, furnished with several 
rows of flattened teeth, to sabre-shaped 
spines, serrate on the convex side. The 
posterior extremity of the body is provided 
with a pair.of cylindrical fascicles, resem- 
bling those of the larva of Anthrenus, but 
composed of very curiously-formed bris- 
tles, c, shaped like an elongated fish-hook, 
the shaft gently curved, and the tip re- 
curved and apically barbed. The shaft 
is armed with delicate spinules, and the 
crook furnished on the concave side with \ 
a few spatulate, drooping appendages. 4 
These appendages are also figured, rather \ 
rudely, by Packard in the Amer. nat. for 
March. — (Proc. Bost. soc. nat. hist., xxii. 67.) 
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Insects. 


The American species of swallow-tail butter- 
flies. — As the result of the study of a large series of 
forms partly collected by himself in Washington Ter- 
ritory east of the Cascade Mountains, —a hitherto 
unexplored region, — Dr. Hagen concludes that P. 
Zolicaon, oregonius, and Aliaska, are all specifically 
inseparable from the old-world P. Machaon, the range 
of variation in which he also discusses. He also 
unites P. Rutulus and Eurymedon, and considers 
them a western form of P. Turnus. — ( Papilio, ii. 149. ) 
W. H. Edwards vigorously combats this view, so far 
as the first series is concerned (Ibvid., iii. 45, pl.). [793 

Wisconsin Lepidoptera.— The geological sur- 
vey publishes a catalogue of Wisconsin Lepidoptera 
by Hoy, long known as an enthusiastic collector in 
that state. ‘The title is a misnomer ; for, besides the 
butterflies (99 sp.) and hawk-moths (52 sp.), the 
author only enumerates the Bombycidae (75 sp.) and 
Geometridae (109 sp.); the Noctuidae (888 sp.) being 
oddly placed in a separate list, and other groups 
wholly omitted. Not the slightest notes are appended, 
except in the first two groups, where an indication 
of the abundance of the species, in a single word, is 
usually given. With the exception of an occasional 
straggler from the south, the list contains nothing 
noteworthy.— (Rep. geol. surv. Wisc., i.) [794 


Geographical origin of North-American 
Sphingidae.— Three proximate sources are found 
by Grote for our Sphingid fauna, which consists of 
about 98 species. Omitting Sphinx, which the au- 
thor claims to belong to an older period of separation, 
10 genera (82 sp.) are considered as descendants of 
a circumpolar pre-glacial fauna; 11 genera (26 sp.), 
accessions from the tropics; and 14 genera (20 sp.), 
of North-American origin peculiar to the continent. 
All the species of a genus (excl. Sphinx) are thus 
seen to have a common geographic origin. ‘‘The 
decisive element in our fauna does not come from the 
old world.’’ — (Amer. journ. sc., March. ) ['795 


VERTEBRATES. 
(Physiology.) 

Influence of the centre of deglutition on 
that of respiration.— Steiner calls attention to 
some gelerally overlooked researches which show 
that an act of swallowing is usually accompanied by 
a more or less marked respiration, and himself adds 
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some new facts. He finds, that, on stimulation of 
the central end of the superior laryngeal nerve in 
the rabbit, every resulting swallowing movement is 
accompanied by more or less marked inspiration and 
expiration, and that the respiratory muscle concerned 
is the diaphragm. He concludes that the two centres 
are so united by commissural fibres that every stimu- 
lation of the deglutition centre is associated with 
excitation of the respiratory. — (Du Bois’ archiv, 
1883, 57.) u. ON. M. [796 


Digestion with exclusion of the stomach. — 
Working on dogs, Ogata finds, that when food is 
directly placed in the duodenum, and all gastric (also 
salivary) secretion is kept out of the intestines, tlhe 
animal can still digest many things well, so as to 
maintain its weight, and pass normal faeces. Certain 
foods, however (as connective tissue), need the pre- 
paratory action of the gastric acid in order that they 
may undergo normal digestion; others need a change 
in their surface, or decomposition into small frag- 


ments such as usually occurs in the stomach, in 


order that they may lie long enough in the intestine 
to be thoroughly dissolved. The stomach, therefore, 
gives the dog opportunity to use a wider range of 
substances for the satisfaction of its nutritive wants. 
The transformation of proteids into urea occurs 
‘more uniformly when the stomach is allowed to act. 
— (Du Bois’ archiv, 1888, 89.) HH. N. M. [797 

Influence of carbon-monoxide poisoning on 
trypsin. — Podolinski has found that the transfor- 
mation of pancreatic trypsogen into trypsin is associ- 
ated with the assumption of oxygen. Herzen finds 
that the pancreatic infusion of dogs killed by carbon- 
monoxide gas, which infuston, under normal cireum- 
stances, would have contained much trypsin, possesses 
hardly any. Ie concludes that either the absence of 
oxygen from the blood has led to a reconversion of 
trypsin into trypsogen, or that trypsin forms with 
carbon monoxide a compound which is not proteo- 
lytic. — (Pfluy. archiv, xxx. 308.) W.N. M. |798 


Reptiles. 

The physiological action of Heloderma poi- 
son. — That this lizard, the Gila monster (Heloderma 
suspectum), is venomous, has been often asserted and 
as often denied. Weir Mitchell and Reichert find 
that its mouth-liquids are highly poisonous, killing 
frogs, pigeons, and rabbits in a few minutes. This 
establishes it as the only venomous lizard known, 
What is of even more interest, perhaps, is the fact 
that the physiological action of the poison is quite 
different trom that of snake-poison: the latter kills 
essentially by paralyzing the respiratory centre, the 
former by paralyzing the heart. Heloderma venom 
causes no local injury when injected subcutaneously ; 
and arrests the heart in diastole, from which condition 
the organ slowly passes into a contracted state. The 
heart-muscle entirely loses its irritability when the 
organ ceases to beat, and when other muscles and 
the nerves still readily respond to stimulation. The 
spinal cord is paralyzed, — (Medical news, Feb. 10.) 
H. N. M. [799 


Relations of the Mosasauridae. — M. Dollo, as- 
sistant naturalist to the royal natural history museum 
of Brussels, separates the Mosasaurus Maximiliani of 
Goldfuss generically from the M. Camperi, under the 
designation Pterycollasaurus. In this new genus 
the ‘pteryg oids are united along two-thirds of “their 
entire length, especially in the dentary portion, 
whereas in. the typical Mosasaurus they are entirely 
separate. This Jast is also the case with the Ameri- 
can genera Tylosaurus, Lestosaurus, Holosaurus. In 
another new genus now indicated, Plioplatecarpus 
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(P. Marshii), which appears to be closely related to 
Leiodon and Lestosaurus, and of which fragments 
are contained in the museum of Brussels, the author 
indicates the presence of a sacrum composed of two 
united vertebrae having the same disposition as the 
similar parts in the pelvic girdle in the iguana and 
monitor. From the presence of this sacrum, M. Dollo 
concludes, in opposition to the views of Prof. Cope 
(who, under the name of the Pythonomorpha, ap- 
proximates these animals to the serpents), that the 
mosasauroids were true lacertilians, and that they 
held a place among these similar to that occupied by 
the pinnipeds among the carnivora., — (Bull, mus. 
royal Bely., i. 55.) A. {800 
Mammals, 

The bunotherian mammals.-— Professor EK. D. 
Cope defines the Bunotheria as resembling itn most 
rodentia, 
Their enamel-covered teeth, however, separate them 
from the former, while the articulation of the lower 
jaw is different from that found in the latter. This 
is a transverse ginglymus with a posterior process in 
the Bunotheria, as distinguished from the longitudi- 
nal groove permitting antero- -posterior motion of the 
Rodentia. 

After dwelling on the characters of the related 
forms, and pointing out the inconsistencies of the 
present classification, he defined the five suborders 
as follows :— 

I. Incisor teeth growing from persistent pulps. 

Canines also growing from. long persistent pulps, 

agreeing with external incisors in having molari- 
form crowus. . ‘ . I. 'Tacniodonta. 

Canines rudimental orw anting; hallux not opposa- 

ble. . 2. 1. 2. eee) OE Tillodonta. 

Canines none; hallux opposable. 

II. Daubentonioidea. 
II. Incisors not growing from persistent pulps. 

Superior true molars quadrituberculate; hallux op- 

posable. ... . . « LV. Prosimiae. 

Superior true molars quadrituber culate; hallux not 


opposable . . . . . . . . Y.~ ‘Thsectivora. 
Superior true molars trituberculate; hallux not 
opposable . . : a VI. Creodonta. 


It was possible that the eroup which he had called 
the Mesodonta may yet be distinguished from the In- 
sectivora by characters now unknown. But he could 
not admit any affinity between this group and any 
form of pachyderms, as suggested by Tilhol, or of 
Suillines as believed by Lyddeker, as such supposi- 
tions are directly opposed to what we know of the 
phylogeny of the mammalia. ‘These views are ap- 
parently suggested by the bunodont type of teeth 
found in various Mesodonta; but that character gives 
little ground for systematic determination among 
Eocene mammalia, and has deceived paleontologists 
from the days of Cuvier to the present time. ‘The 
only connecting-point where there may be a doubt . 
as to the ungulate or unguiculate type of a mammal 
is the family Periptychidae of the suborder Condylar- 
thra. ‘The suborder Hyracoidea may furnish another 
index of convergence. 

He had at one time called this order by the name 
Insectivora, a course which some zoodlogists may pre- 
fer. A name, however, should as nearly as possible 
adhere to a group to which it was first applied, and 
whose definition has become currently associated 
with it. Such an application is a material aid to the 
memory. There are various precedents for the adop- 
tion of a new general term for a group composed of 
subordinate divisions which have themselves already 
received names. — (decad. nat. sc. Philad. ; meeting 
April 3.) (SOL 
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ANTHROPOLOGY. 


Are the stone graves modern ? — Throughout 
Kentucky, Tennessee, and other sections draining 
into the Ohio, the aborigines, at some former period, 
buried their dead in stone boxes or cists, made of 
thin slabs of limestone, and other rock. There are 
those who maintain that this form of burial was 
practised by a highly cultured race of people, who 
passed away before our modern Indians set foot in 
that country. Dr. Charles Rau, in a paper before the 
American association at Montreal, gave an account 
of graves opened by Dr. Wislizenus, in Randolph 
County, Ill., containing both of Dr. Morton’s types 
of North-Americans, — the Toltecan, and the true 
American. Dr. H. Shoemaker opened a stone grave, 
in Monroe County, Ill, which contained the remains 
of a Kickapoo Indian. Dr. Rau concludes that the 
stone graves owe their origin to the race inhabiting 
within historic times, or even earlier, the district 
where they are found. —(Amer. nat., Feb.) J. ‘ P, 

802 


Cup-shaped sculpture. — One of the enigmas of 
the stone age is the occurrence of cup-shaped cut- 
tings, singly or in groups, from the size of a half-bul- 
let upwards, upon small, movable bowlders, as well 
as upon large stationary rocks. Dr. Rau, in his paper 
on ‘‘Cup-shaped and other lapidarian sculpture in 
the old world and in America,’’ has ransacked the 
literature of Great Britain, France, Switzerland, Ger- 
many, Scandinavia, and India, for old-world exam- 
ples. Many of these are very elaborately carved and 
encircled, giving evidence of connection with ancient 
mystic rites. The American specimens are much 
ruder; and the cautious author is disinclined to at- 
tribute to them the same mystery that hangs over 
those in the eastern world. — (Contr. N. A. ethnol., 
v.) oO. T. M. [803 

EGYPTOLOGY. 


The Fayoum. — The good work done by Mr. Cope 
Whitehouse (Rev. archéol., Juin, 1882; Bull. Amer. 
geogr. soc., 1882, No. 2) on the boundaries of the 
ancient Lake Moeris is to be supplemented by further 
researches into the formation of the pyramids, and the 
possibilities of irrigation in the Fayoum. Mr. White- 
house is now in Cairo; and, with the aid of government 
surveyors, he hopes to verify his theories, which have 
been somewhat misunderstood. — (Athenaeum, March 
24.) H.O. {804 

Ancient Egyptian economy. — Broken crockery 
was not entirely lost to the Egyptian, for he saved the 
pieces to have inscribed on them the tax-gatherer’s 
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receipts. Immense numbers of these inscribed frag- 
ments have been found; and, from the collection in 
the British museum, Dr. Birch has given a series of 
translations, showing the tax in Egypt under the 


early Caesars. — (Proc. soc. bibl. arch., March 6.) 
H. O. [805 


New discoveries. — This year promises large re- 
sults in new discoveries. The director of the Boolak 
museum, Maspero, though with scanty means, has 
made great progress in new work. He has obtained 
a royal sarcophagus of the twenty-fifth dynasty, and 
several valuable mummies. He has also found an 
Egyptian crypt containing an early Coptic church, 
with all its ecclesiastical furniture intact. — (Acad- 
emy, March 24.) mm. 0. {806 


Work in progress.-- The mural decorations of 
the tomb of Seti I. (Belzoni’s tomb) at Bab-el-Molook 
are now being copied by Lefébure, Loret, and Bour- 
goin, members of the French college of archeology at 
Cairo. The temple of Luxor is to be excavated in 
the autumn. Maspero is to resume the excavation 
of the pyramid at Lisht in May. — (Academy, March 


24.) HH. O. [807 
EARLY INSTITUTIONS. 


Manumissions at four roads.—F. E. Warren 
finds proof, in the Leofric missal, —a X.—XI. cent. 
MS. preserved at the Bodleian in Oxford, — of the 
existence, in England, of the custom of manumitting 
slaves at places where four roads meet (on feower 
wegas). The passage is given in full from the MS. 
— (Rev. celt., Jan., 1882. Cf. Rep. Devonsh. ass. adv. 
sc., viii. 417, 1876.) D. WwW. R. [808 

Ostracism.— M. Houssaye gives a brief history 
of ostracism as it obtained in Athens and other Greek 
cities and colonies, & propos of the effort to introduce 
something like it in France. — (Rev. deux mondes, 15 
Fév.) D. W. R. {809 


Moslem property-law.— Baron von Tornauw 
writes at length upon this subject. It has been gen- 
erally maintained, in regard to the land in Moslem 
countries, that it has been the common property 
of the people (der moslemischen religionsgenossen- 
schaft); that the individual has had no real right of 
property in it, only a usufruct (nutzungsrecht). The 
writer attempts to show, that according to the Koran, 
according to tradition, and according to the law-books 
(scheriétbiichern), private property in land, in the 
fullest sense of the term (volles eisenthumsrecht auf 
grund und boden), existed everywhere. The writer 
gives a list of sources (34 titles). — (Zeitschr. deutsch. 
morgenl. gesellsch., xxxvi. ii.) D. W. R. [810 
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Peabody museum of American archaeology, Cambridge, Mass, 


The ancient cemetery at Madisonville, O. — In his re- 
cent explorations in connection with Dr. G. L. Metz, 
Mr. Putnam made extensive researches at this place. 
Near the cemetery are several earth-circles, from 
forty-three to fifty-eight feet in diameter. ‘Trenches 
run through four of them revealed in.the centre of 
two, on the clay bottom, beds of ashes in which were 
potsherds, flint-flakes, and burnt bones, with a per- 
forated clam-shell. In the trench, on the clay, there 
were found a rudely chipped stone hoe, a rude stone 
axe with a groove, a split pebble, a fragment of a 
stone gorget, worked antler-tips, and several rude 


arrow-points, The results of the examination of these 
circles proved them to be the sites of habitations, over 
which from one to two feet of leaf-mould has formed 
since the central fires were deserted and the circular 
structures fell from decay. The few things found 
within the circles, and the abundance of household 
utensils, implements, and refuse, found in the ash- 
pits, suggest the possibility, that on special occasions 
all the articlesin the house, with ornaments, imple- 
ments, and other personal objects, were partly de- 
stroyed by fire, and the remnants, being gathered up 
with the ashes, were deposited in a pit dug for the 
purpose; while the great number of broken bones of 
various animals, mixed with the ashes, indicates that 
at such times feasts were held. Such a custom would 
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account for the character of the contents of the pits, 
and the great number of the pits would indicate a 
long-continued occupation of the village. 


Houghton Farm, Mountainville, N.Y, 


_ Soil-temperatures. ~— During the past year observa- 
tions upon soil-temperature were carried on by means 


of mercurial thermometers of special form, adjusted . 


to slow action. It was sought, however, to overcome 
the inconveniences of their use, since they require 
to be drawn at each reading. Recourse was therefore 
had to an electrical thermometer, which is now in use, 
supplementary to, and in extension of, the mercurial 
thermometers, which will continue to be employed. 


~The thermo-apparatus is really one of Becquerel’s: 


electrical thermometers, though some slight modi- 
fications have been introduced in the method of bal- 
ancing the current. The apparatus, as now in use, 
may be described as follows: — 

Couples are formed by soldering copper wires to 
the iron line-wire at such intervals as are required. 
These are then enclosed in an hermetically-sealed 
tube, filled with perfectly dry sand, free from iron, 
and brought to.a common level above ground, where 
they are firmly connected with binding-screws. 
cap carrying the binding-screws is of wood, three 
inches greater in diameter than the tube, and painted 
white to prevent any possibility of radiation from the 
latter. The tube is then planted in the soil, wherever 
needed, at the required depth, and such connection 
made with the office as may be desired. A duplicate 
set of couples, exactly like those in the tube, is pro- 
vided in case a test is necessary. The wires are of 
the same size all the way through, and are No. 8 
copper, insulated, and No. 8 telegraph wire. In the 
office a second couple of the copper and iron wires is 
carried down into a well of wood, having a diameter 
of one inch and a quarter inside, with walls of two 
inches thickness. This is provided with a stop-cock 
and overflow attachment. From a convenient stp- 
port, immediately above the mouth of the well, de- 
pend a thermometer, the bulb of which is brought 
to the same level with the couple, and two glass 
tubes, which supply hot and cold water from reser- 


voirs placed upon a shelf at convenient distance. A 


switch-board is introduced into the line of copper 
wire, while a very sensitive galvanometer is intro- 
duced into the line of iron wire. A deflection of the 
galvanometer-needle to the right or left is neutralized 
by balancing the current with the hot or cold water, 
as the case may require, and readings taken when 
the needle comes to zero.. I believe this is the first 
attempt in this country to apply this apparatus to so 
extended use. 

So far as observations have gone, the advantages 
which this instrument possesses over mercurial ther- 
mometers seem to be: 1.. Greater accuracy; 2. Expe- 
dition; 38. Greater durability; 4. Personal comfort, 
and absence of those annoyances inseparably con- 
nected with an instrument which.must be drawn 
from the ground in all kinds of weather, and at all 
times of day and night. | 


NOTES AND NEWS. 


Since the leading article of this issue was ready 
for the press, the circular issued by the council of 
the British association to its members has come to 
hand; and from this it would appear that the meet- 
ing in Montreal is regarded as substantially deter- 
mined on, and that the time fixed for it will probably 
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be the last week of August, or the first week of Sep- 
tember, 1884. 

— The director of the Illinois state laboratory .of 
natural history, Dr. S. A. Forbes, to whose office 
that of the state entomologist was recently attached, 
has made a special report to the state board of edu- 
cation, in which he states that the field-work of the 
botanical and zodlogical survey of Illinois is substan- 
tially done, and recommends the immediate prepara- 
tion and publication of systematic reports on the 
natural history of the state, having special reference 
to economic ends. He estimates four volumes as 
necessary to cover the zodlogy (exclusive of injurious 
insects) and cryptogamic botany. No additional ap- 
propriations appear to be asked for, but rather the 
diversion of the ordinary funds from field-work to 
publication. The board of education, which con- 
trols the laboratory in Illinois, was so appreciative of 
the excellent work which Dr. Forbes has been doing 
as to vote him $500 more than he asked. We wish 
Dr. Forbes success in his new departure, and shall 
anticipate volumes of unusual interest. 

— Professor Weyenberg of Cordoba, who has writ- 
ten upon many branches of zodlogy since he has 
been in the Argentine Republic, is now engaged, also, 
in publishing a manual of histology in Spanish, under 
the title ‘ Principios histologicos.’ . 

— Mr. Dorfluger, of the Milwaukee natural history 
society, has recently made a minute examination of 
the methods of installation and details of adminis- 
tration in the National museum, with a view of 
introducing the best features into the new museum 
to be established by the city of Milwaukee, upon the 
basis of the collections of the society. Mr. Dorfluger 
will visit the natural history museums in the larger 
eastern cities before returning to the west. 

— Major-Gen. Pitt-Rivers, of the English army, 
has spent the most of his leisure in collecting the 
most valuable anthropological museum in the world, 
from one point of view. Discarding areas, races, 
and epochs, his aim has been to collect from all 
parts of the world the products and implements 
of human industry in such numbers and variety as 
Having offered 
this splendid collection to the university of Oxford 
on condition that they would erect a building ade- 
quate to contain and to display it properly, Gen. 
Pitt-Rivers has the satisfaction of knowing that the 
university authorities will comply with his request. 
The delegates of the museum have elected Dr. E. b. 
Tylor to be keeper of the collection. > 

— Under the title ‘‘Mittheilungen tber die ar- 
beiten der moor-versuchs-station in Bremen in den 
jahren 1877-1882 (von Dr. M. Fleischer),’” the last 
number of the Landwirthschaftliche jahrbiicher (xii., 
no. #92) contains an account of the founding of this 
station, which is devoted to the investigation of ques- 
tions connected with the reclamation and cultivation 
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of the extensive moors of north-western Germany, 
and a summary of its work up to the present time. 
This is followed by five papers, in which some of its 
investigations are recounted in detail. The subjects 
of these papers are: a geographical description of the 
moors of north-western Germany and the Netherlands 
(by Lalfeld), the Kehdinger moor (by Virchow), the 
behavior of insoluble phosphates in moor-soils (by 
Fleischer), the influence of certain salts on the action 
of peat upon phosphates (by Kissling), materials for 
manuring and improving moors (by Fleischer), This 
is the first detailed account of the work of the station 
which has appeared. 

— The Iranklin democrat of Brookville, Ind., prints, 
March 1, an account of the work of the Brookville 
society of natural history for the year ending Febru- 
ary, 1888, by the secretary, Amos W. Butler. The 
active members increased in that period from fifteen 
to twenty-six. 

— The building of the ice-palace at Montreal this 
winter has recalled to notice (Symon’s monthly meteor- 
ological journal, February) an account, by Prof. G. 
W. Kraft, of that built at St. Petersburg in 1740. 
The most remarkable part of Professor Kraft’s state- 
ment is, that an ice-cannon was made, and that a 
bullet fired from it, with a charge of a quarter of a 
pound of powder, penetrated a plank two inches thick 
at a distance of fifty paces. 

— An excellent résumé of the present condition of 
our knowledge of fossil insects, extending over more 
than thirty pages, is given by Charles Maurice in the 
Annales of the Société géologique du Nord., vol. ix. 

— The Amateur naturalist is the title of a miniature 
paper of four pages, published monthly at German- 
town, Philadelphia, entirely by boys. Its fifth and 
sixth numbers contain a brief abstract of a lecture 
on the cobblestone, given by Dr. H. Carvill Lewis 
before the Leidy association on Dec. 6. 

— Mr. J. H. Barth of Leipzig will issue an ‘‘ Jn- 
ternationale zeitschrift fur aligemeine sprachwissen- 
schaft’’ in semi-annual parts, under the editorial 
care of F. Techmer. The staff includes such names 
as Lucien Adam, C. von der Gabelentz, A. S. Gat- 
schet, R. Lepsius, F. A. March, Frederick Miiller, 
Max Miiller, G. Oppert, F. Pott, Leon de Rosny, A. 
H. Sayce, H. Steinthal, Jules Vinson, and William 
Dwight Whitney. ‘The review is to be organ of no 
school, but will aim to foster real progress in every 
line of linguistic research. The subject will be pre- 
sented in three aspects, —the anthropological, the 
psychological, and the historical, Under the first 
the whole range of ancillary sciences will be brought 
under contribution; such as the physiology and 
pathology of the vocal organs and the ear; the 
optical phenomena of writing, mimicry, gestures, and 
writing for the blind ; and the relationship existing 
between speech and its transcription. Upon the 
psychological side will fall all questions of the rela- 
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tion of articulation, vocal sounds, roots, words, and 
syntax, to the science of mind. Finally, the history 
of philology will include both the phylogenetic devel- 
opment of language as a whole, and the ontological 
development of speech in each individual from in- 
fancy to maturity. If the weight of great names 
and a great undertaking will insure success, no doubt 
the Zeitschrift will become a permanent part of our 
linguistic literature. 

— At arecent meeting of the Philadelphia academy 
of natural sciences, Prof. H. C. Lewis showed a sup- 
posed stone implement recently dug up in that city. 
It is described as an oblong rectangle in shape, six- 
teen and a half inches long, nearly four inches wide, 
and in thickness varying from a half-inch at the edge 
to one and a half inches at the centre. It is ground 
to a smooth cutting-edge at the two extremities. It 
is rectangular in section, the sides forming right an- 
gles with the faces. The sides are parallel with each 
other; but the faces are undulating surfaces, on one 
of which is a prominent longitudinal ridge an inch 
and a half in width. Each end of the implement 
appears to have been smoothly ground to form a 
square, even cutting-edge, an equal amount of grind- 
ing having been done on either side. The implement 
is as unusual in shape as it is in size. It is double 
the length of ordinary celts, and was possibly a lap- 
stone of some kind. The implement, if such it should 
prove, would be the first that has been found in the 
Philadelphia gravel, and would be of great interest 
in its bearing upon the antiquity of man on the Dela- 
ware. 

— Dr. D. W. Prentiss has been invited to deliver a 
course of lectures in connection with the department 
of materia medica of the National museum, The 
course will consist of eight lectures, and will be illus- 
trated by specimens and other material from the col- 
lections. 

—At a meeting of the Society of arts of the 
Massachusetts institute of technology, April 12, Mr. 
A. F. Hill presented a paper on the Crystallization 
of iron and steel, illustrated by specimens and photo- 
graphs. 

— At the meeting of the Biological society of Wash- 
ington, April 18, the following communications 
were made: Prof. L. F. Ward, Hybrid oaks of the 
District of Columbia; Mr. B. F. Johnson, Observa- 
tions on the climbing of snakes; Prof. C. V. Riley, 
Remarks on the bag-worm (Thyridopteryx ephemerae- 
formis); Mr. F. W. True, The tape-worm and other 
parasites in the eggs of the domestic fowl; Dr. Thomas 
Taylor, Living parasitic mites in the lungs, cavities, 
and tissue of domestic fowl; Mr. N. P. Scudder, The 
muskrat (Fiber zibethicus) in captivity. 

— Prof. A. Hall, on taking the chair of the mathe- 
matical section of the Washington philosophical so- 
ciety, April 11, read a short address on the practical 
value of the higher mathematics. Mr, C. H. Kum- 
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mell gave an investigation of ‘* Alignment curves on 
any surface, with special application to the ellipsoid.’’ 

—Mr. A. W. Cramer reports the capture of two 
specimens of Catocala unijuga Walk., last autumn, in 
mid-ocean off the coast of Newfoundland, on board a 
steamer bound for Europe. 

— Prof. G. F. Wright, in the Cleveland leader of 
April 9, gives an account of his successful search for 
the continuation of the great terminal moraine across 
the Ohio River in Kentucky. The marks of glacia- 
tion disappeared suddenly, ‘‘ almost exactly upon the 
line between Campbell and Pendleton counties.”’ 

— Prof. H. Carvill Lewis has reprinted his lecture 
before the Franklin institute on The great ice age 
in Pennsylvania, with a shaded map indicating the 
southern limit of the glaciated area from the Atlan- 
tic to the eastern border of Ohio. 

— At the recent yearly meeting of the Brookville 
(Ind.) society of natural history, the following offi- 
cers were elected: Rev. D. R. Moore, president; D. 
W. McKee, vice-president; Amos W. Butler, secre- 
tary; Edgar R. Quick, corresponding secretary. 

— G. Pouchet of the Museum of natural history of 
Paris is soon to visit the Azores on a scientific excur- 
sion. The municipal council of Paris has voted eight 
thousand francs towards his expenses. 

— P. Sacconi has established his station at Harrar, 
Somali-land, and has despatched two caravans to the 
coast. The town is a miserable place, and hyenas 
prowl about its streets at night. Sacconi plans to go 
on to the unvisited district of the Ogadin Somali. 

— Consul O’Neill has received a grant from the 
Royal geographical society to aid his explorations 
from Mozambique toward the snowy mountains, re- 
ported on his last expedition. He will go up the Shire 
River, and return overland north-eastward to the coast. 

— The Bengal administration report for 1881-82 
states that the Calcutta zodlogical gardens are in a 
very flourishing condition. Two new buildings have 
been constructed through the generosity of Messrs. 
Ezra and Gubhoy, citizens of Calcutta. The number 
of visitors for the year was 120,749, being an average 
of 331 daily. The gardens are open upon Sunday. 

—M. Fau intends soon to set out from Wargla, 
Algeria, for the Tuareg country, Hausa, and Tim- 
buectu, following the line of Flatters’s disastrous ex- 
pedition. 

— According to recent calculations by A. J. Skene, 
surveyor-general of Victoria, the area of Australia, 
as closely as it can now be determined, is 2,944,019 
Omiles. This is nearly 30,000 less than the previous 
official estimates. The population according to the 
census of 1881 was 2,144,550, —an increase of 36.92 % 
in ten years. 

— The name of Buckland revives the days of child- 
hood and geology, as a chiming bell in a foreign land 
recalls to the traveller memories of home. The U.S. 
bureau of ethnology has received from Miss A. W. 
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Buckland a bound volume containing her collected 
essays upon various subjects relating to the natural 
history of man, embracing: The first metallurgists 
(1875); The origin and development of man (1875); 
Early phases of civilization (1876); Primitive agricul- 
ture (1877); Stimulants among savages and among 
the ancients (1879); Mythological birds (1879); Cor- 
nish and prehistoric Irish monuments (1879); Rhab- 
domancy and belomancy (1879); Surgery and super- 
stition in neolithic times (1881); Our anthropological 
museum (1877). Other essays are bound in the vol- 
ume, but they are not purely anthropological. 

— Dr. Koner’s list of publications of all kinds re- 
ferring to geography for the year ending November, 
1882, fills one hundred and forty-four pages in the 
recent number of the Zeitschr. f. erdkunde of Berlin. 
Of these, the United States require only five; while 
Africa has eighteen, Asia twenty, and Europe thirty- 
five. 

— At arecent meeting of the Northumberland and 
Durham medical society, several forms of electric- 
light apparatus, devised by Mr. J. B. Payne for the 
illumination of internal cavities, were shown. A 
Swan lamp not larger than a bean is used. A battery 
of two or three Grove cells is sufficient to render the 
carbon filament incandescent. 

— Prof. H. W. Wiley, former occupant of the chair 
of chemistry in Purdue university, Lafayette, Ind., 
has just been appointed (April 9) to the position of 
chief chemist of the U. S. department of agriculture. 
Professor Wiley is a native of Indiana, and a graduate 
of Harvard. His standing asa chemist is high among 
scientific men; and his paper on the relation of science 
to the industries and arts, read last January at one of 
the conventions held in the department building, at- 
tracted much deserved attention. Mr. Collier, whom 
he supersedes, was also an excellent chemist; and his 
abrupt dismissal by the commissioner of agriculture, 
after five years of service, and without justifiable 
reason as far as we can learn, merits the severest 
condemnation. 

— The second biennial report of the director of the 
North-Carolina agricultural experiment station con- 
tains an outline of the work performed at the station 
during 1881 and 1882, a plan and description of the 
new apartments recently occupied by it in the build- 
ing of the department of agriculture at Raleigh, a 
statement of some changes in the law establishing 
the station, and some account of the growth and 
present extent of the fertilizer-trade in the state. 

The station has also published, in the form of 
bulletins, some analyses and investigations of horn, 
leather, and wool-waste, and the fertilizers contain- 
ing them; of finely-ground phosphates, or ‘ floats;’ 
and of kainite; as well as a list of analyses and valua- 
tions of all fertilizers examined up to March 1, 1888, 

The finely-ground phosphates are the product of 
the Duc mill, working chiefly on South Carolina phos- 
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phates. The size of their particles was measured 
microscopically; and they were also treated with 
neutral ammonium-citrate solution, in the manner 
customary in fertilizer analyses. From fifteen to 
twenty-five per cent of the total phosphoric acid 
proved to be soluble in this reagent, but no very 
marked increase of solubility was observed as the 
result of very fine grinding. 

The bulletin on kainite consists chiefly of a sum- 
mary of German and American experience in its use, 
going to show, that, with even moderate caution, it 
may be used with as much safety and advantage as 
the refined potash salts now so largely employed. 

— The last of the Washington free scientific lec- 
tures was delivered by Dr. Robert Fletcher on March 
31. The weather being unusually bad, the audience 
was small, As a whole, the lectures have been re- 
markably well attended; and the interest displayed 
will doubtless encourage the societies to undertake 
another course next year. It is a prevailing opinion, 
that groups of three or four lectures upon the same 
subject, delivered in the evening, would meet the 
needs of the people better than the schedules hitherto 
provided. 

— A new magnetic and meteorological observatory 
is soon to be established at Hong Kong: and Dr. W. 
Doberck goes from Col. Cooper’s observatory, Markru, 
Ireland, as its director. 

— Among the good works performed by the Musée 
Guimet appears the Revue deVhistoire des religions, 
published under the direction of M. Maurice Vernes, 
aided by distinguished collaborators in various coun- 
tries. The journal has reached its sixth volume, and 
shows no signs of decay. The last number received 
contains papers on the following subjects: Islamism 
aS a universal religion, by A. Kuenen; Aeneas be- 
fore the time of Virgil, by J. A. Hild; The religions 
of non-civilized peoples, by A. Reville; The legend 
of Alexander among the Mussulmans, by M. Decour- 
demanche; and A course of instruction in the history 
of religion, by Paul Bert. 

— Henry Y. L. Brown of Sydney, Cape Breton, 
has been appointed director of the geological survey 
of South Australia. Mr. Brown has a long acquaint- 
ance with the geology of Australia, having already 
been government geologist of western Australia, 
and assistant on the geological survey of Victoria 
and New South Wales. Besides, he was assistant of 
Mr. Selwyn in the geological survey of Canada during 
the years 1874-75. 

— We regret to learn the death of George W. Stow, 
director of the geological survey of the Orange Free 
State, South Africa. Mr. Stow died at the end of 
last year, at a coal-mine near Heilbron, where he 
had discovered an important coal-basin, Heilbron 
is near Smithfield, Orange River. No one has done 
so much towards elucidating the geology of southern 
Africa as Mr. Stow. His ‘Geological notes upon 
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Griqualand West,’ and his ‘Coal and iron in South 
Africa’ are both standard works. 

— The third German geographers’ congress, assem- 
bled at Frankfurt-a.-M. from March 29 to April 8, lis- 
tened to addresses by Wissmann, on his journey across 
Africa; Ratzel, on polar exploration; Buchner, on 
the ethnography of south-western Africa; Pechuél- 
Losche, on the lower course of the Kongo; Giither, 
on the latest studies of the earth’s form; Toula, on 
the geological exploration of the Balkan peninsula; 
and Penck, on the influence of climate on the form 
of the earth’s surface; besides several others, chiefly 
devoted to methods of geographic instruction. In 
connection with the meeting, there was a geographic 
exhibition, of which the catalogue contains 1,100 
numbers, and fills 92 pages. Different styles of map- 
ping were very fully illustrated; and there was a good 
representation of atlases, globes, wall-charts, and geo- 
graphic works. 

— Dr. B. A. Gould of Cordoba, Argentine Repub- 
lic, now on a visit to this country, exhibited to the 
Royal astronomical society, March 9, a number of 
photographs of star-clusters in the southern heavens. 
There were, beside these clusters, four stars suspected 
to have an appreciable annual parallax. Dr. Gould 
stated that the observations for his zone-catalogue 
(105,000 in number) were completed in 1875; but the 
subsequent reductions had given a great deal of trou- 
ble, as his staff was limited, and he had been obliged 
to enlist into the service everybody he could find who 
had had sufficient education to be of use. ‘‘I have 
had bakers, shoemakers, printers, carpenters, brick- 
layers, and school-masters, sailors and engine-drivers, 
Of course, the degree of accuracy was sometimes 
questionable, and I have been obliged to do every 
thing in duplicate.’’ Dr. Gould hopes that in a 
year’s time the zone-catalogue, in two volumes, with 
74,600 stars, will be published. The zones extend 
only from the tropic to within ten degrees of the 
south pole. Dr. Gould is also engaged upon a gen-~ 
eral catalogue of about 34,000 stars, their positions 
being determined with the highest degree of accuracy. 
This catalogue includes every part of the southern 
hemisphere; and the work is so far advanced that 
eighteen months more will suffice to complete it. 

— An examination of the Waterville meteorite of 
1826 shows, according to Dr. M. E. Wadsworth, that 
it is a slag that had long lain partly buried in sandy 
soil, and could not have been, as claimed, a freshly 
detached meteorite. 

— The philosophical society of Washington, at its 
meeting held April 21, was addressed by Capt. 
William H. Dall, on Glaciation in Alaska, and by 
Professor Franklin B. Hough, on the Cultivation of 
the Eucalyptus on the Roman campagna. 

— Weare glad to announce that the United States 
is at last represented in the international zodlogical 
station at Naples. Thanks to the liberality and 
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wisdom of President Carter and the board of trustees, 
Williams College has secured from Dr. Anton Dobrn 
the right toa table in the Naples station. It is intend- 
ed to make this in reality an American table; it being 
open to any original worker from the United States 
who has received his appointment from the authori- 
ties of Williams College. The only agreement 
necessary in connection with an appointment is, 
that the appointee, on his return to America, deliver 
a brief course of lectures at Williams, by which the 
college may gain some of the advantages which have 
been afforded the appointee at Naples. The name of 
each naturalist who lectures at the college will 
appear in the catalogue as lecturer on the staff of 
instruction. 

Dr. Edmund B. Wilson, Fellow by courtesy of the 
Johns Hopkins University, is the first and present 
appointee to the position. 

— Mr. Common of Ealing, Eng., presented to the 
Royal astronomical society, at its meeting March 9, 
a Woodburytype enlargement of a photograph of the 
nebula of Orion, taken Jan. 80, 1883, with his great 
three-foot reflector, the exposure being thirty-seven 
minutes long. He considered that it showed a 
marked advance on previous photographs. Some of 
the finer details were lost in the enlargement, yet 
this showed several features not rendered in any 
drawing. Mr. Common called attention to several 
differences between the photographs and the draw- 
ings of Lord Rosse. 
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